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RESIDENT Cody, other honored guests, ladies and gentlemen of The 

Great Lakes Society of Orthodontists : 

It is customary to hear the president’s address during the regular sessions 
of the association. To me, the fourteenth president, is given an honor which 
my thirteen predecessors did not have; that of delivering an address to so many 
guests as well as to the members. It is axiomatic that honor and privilege im- 
ply responsibility, and I feel the responsibility that is mine to avoid tiring our 
guests by entering into an academic and technical discussion of orthodontic 
problems. 

My first wish is to add my poor but sincere word of welcome to that of 
President Cody. My next, is to say to the members that great and inspiring 
sessions are ahead of us as we listen to Rogers, Anderson, Brodie, Box, Tisdall, 
Watson, Mason, Williams, and others. May we, as orthodontists, profit well 
from what our essayists and clinicians bring us, because at no time in previous 
history have we been given the chance that is now ours in Canada and will, we 
believe, soon be yours in the United States, to use our training in the reactions 
of the maxillary and mandibular bones to repair and change. No other specialty 
of medicine or dentistry fits one so well to assist nature in the repair and re- 
habilitation of the jaws in war casualties. 

It is a glorious privilege to rebuild the jaws as well as the hopes and con- 
fidence of poor unfortunates who, when first wounded, feel that they will never 
again want to show their shattered faces to their fellow men. It is a challenge 
which orthodontists will accept. Let us do all in our power to repair the dam- 
age which the lustful dictators are inflicting. Orthodontists, be ready for the 
call, 
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Until that call comes, because all orthodontists cannot be absorbed immedi- 
ately, one is performing the best service to his country by carrying on his civil 
pursuits in true democratic fashion. It is suggested that local study groups of 
our organization refresh themselves on the technique of treatment in facial 
wounds of traumatie origin and plan for that teamwork which will be necessary 
with the plastic surgeon in carrying out such treatment. 

You will have noticed from your program that the usual order of the ses- 
sions has been changed. Your executive felt that it would be beneficial to the 
attendance of the meeting if a major paper were presented during the last session 
and the clinics held Tuesday morning. I hope you will approve this change. 

The change in relationship of our organization to the American Association 
of Orthodontists, gives cause to amend our constitution. You will be asked to 
consider and vote upon these changes at our first business session. I hope that 
each and every one will use his analytical powers to the fullest as the amend- 
ments are placed before him, but please also act in this matter in a spirit of 
helpfulness and tolerance. Cases have been known, not in our organization of 
course, where an attempt to amend the constitution almost severed friendships 
of years. 

It has been customary in the past, for the presidents of the organization to do 
some work in preparing for the annual meeting. In fact they have worked very 
hard at this task. This year will see what I believe to be the finest program 
we have had, and general arrangements that will be pleasing to the most critical, 
without the president having contributed a single helpful act. How come? It 
is because others shouldered the load. The executive committee worked a little 
harder and my confreres in Toronto, who are the finest in the world (and I say 
that after more than twenty years’ association with most of them), took on any 
and all tasks asked of them. Especially would I like to mention the action of 
Doctors Fisk and Crouch who, each knowing full well the work entailed, under- 
took to relieve me of all details in connection with this meeting so that there 
would be no diversion of time or thought from my military duties. 

My grateful thanks to each and every one who has worked on my job, or 
his own, in order to arrange for an outstanding meeting. 

As I write these words Britain is a beseiged fortress, fighting magnificently 
for her life—and ours. Stirred to the depths of our souls by her superb heroism, 
we realize the literal truth of Mr. Churchill’s epie phrase; ‘‘Never before in 
history has so much been owed by so many to so few.’’ Yet even in this hour 
of dire testing in defense, it is heartening to know that the leaders think and plan 
in terms of offensive warfare. Defense alone can never win a war. The best 
strategy is advance. Let us also firmly and surely continue to advance. 


MALOCCLUSION IN A GROUP OF POSTRACHITIC AND 
NONRACHITIC ADOLESCENT CHILDREN 


Bert G. ANDERSON AND VEIKKO O. HurmME, New Haven, Conn. 


T IS the purpose of this presentation (1) to report on the occlusal deformities 

found in a group of young adults, the majority of whom were known to 
have had rickets in early childhood and (2) to review in more detail the find- 
ings in three patients, two of whom suffered unusually severe and prolonged 
attacks of rickets. 

Hatfield’ reported the results of a study of occlusions in a group of chil- 
dren that showed characteristic deformities of rickets and in whom a clear 
diagnosis of the disease had been made. According to him, ‘‘A careful study of 
each case seems to show nothing in the nature of jaw formation which might 
be called characteristic of the disease, and instead of the narrow or V-shaped 
and high vaulted palate, the arch forms seemed well within the limits of the 
normal.’’ Friel‘ investigated the effect of the war diet on the teeth and jaws of 
the children of Vienna and came to the conclusion that no more malocclusion 
occurred among these children with a high incidence of rickets than he had 
observed in Irish children. After discussing the findings of these and other 
workers, Brash’ states, ‘‘It is improbable that many are now likely to take the 
facile view that irregularity and malocclusion are manifestations of rickets as 
such. It is too obvious that there is no direct relation between them.’’ Although 
our findings do not support the latter statement, in the main they agree with 
those of the above-mentioned writers, who have done much to dispel the earlier 
conception that rickets is a common cause of malocclusions in general. 

This report of occlusions found in a group_of postrachitie and nonrachitic 
adolescent children is the result of a cooperative study conducted by the Chil- 
dren’s Bureau of the Department of Labor at Washington, D, C., and members 
of the staff of the School of Medicine at Yale University, New Haven, Conn. 
The group was comprised of thirty-three children who had had rickets to a 
moderate or marked degree and of eleven in whom no evidence of the disease was 
found. All in whom a diagnosis of rickets was made received antirachitie 
treatment. 

The medical records of two previous studies of these individuals were 
available for this investigation. The first was conducted by the Children’s 
Bureau in collaboration with the Department of Pediatrics of the School of 
Medicine at Yale during the years 1923-1926. Four hundred and eighty 
infants were studied at intervals from the time their birth certificates were 
filed until they reached ages between twelve and thirty-six months. A follow- 
up study was made during the winter of 1931-1932, reported by Eliot and 
collaborators,? but no mention was made of the findings pertaining to occlu- 
sion. One hundred of the original group were again brought back for exam- 
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ination and follow-up studies during the winter of 1938-1939. Forty-four in- 
dividuals available for this report had plaster models made as a part of the 
dental record during the previous examination. 

For purposes of this study, dentitions that satisfied the functional require- 
ments suggested by Johnson® were considered to be normal. When the fune- 
tion of mastication or speech was impaired, or the form, alignment, or articula- 
tion was such as to mar the appearance of the person, the teeth were con- 
sidered to be in malocclusion. To quote Johnson, ‘‘We are concerned with 
occlusion in its relation to the functional activities of the entire organism. Com- 
parative study of the occlusal relations of the teeth of many individuals is a 
basis upon which to build and it is nothing more. ... The problem of normal 
occlusion is in the last analysis a physiological problem. The reference to a 
certain condition as normal occlusion means that there exists a relation of the 
teeth in function that will help to establish and maintain in its most stable 
form the organization of the individual organism. It does not necessarily mean 
perfection in the surface relations of the teeth.’’ 


Fig. 1.—Plaster model of dentition considered ad an anatomically and functionally good occlu- 
sion. 

Four of the forty-four persons had what were considered to be anatom- 
ically and functionally good occlusions (Fig. 1). One of these had had severe 
rickets and the other three a moderate form of this disease. In five addi- 
tional ones occlusal conditions were satisfactory (Fig. 2), although small 
defects such as slightly rotated or displaced teeth were present. 
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Of the thirty-five individuals with occlusions that were anatomically and 
functionally deficient, twenty-two were thought to be related to systemic dis- 
orders, the remaining thirteen to local injury (Fig. 3). The local injuries were 
assumed to be the result of dental caries, although it was difficult to determine 
in every case with certainty whether or not a missing tooth, had been extracted 
because of caries. Two persons who had suffered unusually severe and pro- 
longed rickets had malocclusion as the result of developmental defects of the 
teeth (Fig. 4). Five individuals showed malalignment of teeth apparently not 
due to disproportion between the teeth and jaws. Eight of the entire group of 
forty-four exhibited some degree of spacing, the result of disproportion between 
the teeth and jaws (Fig. 5). 

Only three of the group of twenty-two cases, classified as associated with 
systemic disturbances, showed any crowding. The condition was marked in 
only one of these and only in the mandibular incisor region. (It may be im- 
portant to recall here the racial derivation of these individuals, particularly the 
large percentage of negroes.) Only three of the afore-mentioned twenty-two 
showed a posterior position of the mandible (Fig. 6). In five of the twenty-two 
eases there was an open-bite ranging from an edge-to-edge condition to a twelve 
mm. opening between the opposing incisors (Fig. 7). Of the five cases with this 
condition two had had moderate and three severe forms of rickets. The open- 
bite was the most severe deformity found in the entire group. The photograph 
shown in Fig. 7D is of the most marked case encountered. 


Fig. 2.—Plaster model of dentition considered to have satisfactory occlusion, although some 
teeth were slightly rotated or displaced. 


In contrast to the case described above is the one shown in Fig. 8. In this 
instance the whole mandible is in anterior relation to the maxilla. A full com- 
plement of teeth is present in the maxilla. The mandibular right first molar 
has been missing for a considerable length of time, as shown by the marked drift 
of teeth into the space formerly occupied by the missing molar. This condition, 
however, has not significantly lessened the deformity. (Assuming that the miss- 
ing tooth was extracted, it is improbable that the removal of the molar was in- 
tended to be an orthodontic treatment. ) 

A comparison of the 1932 and 1939 models, excluding the group of local in- 
jury cases, yielded interesting results. It was possible to compare the relative 
positions of the maxillary first permanent incisors in twenty-four cases where 
these teeth were present in both sets of models. Nine showed no medial diastema 
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Fig. 3.—Plaster model of dentition with malocclusion, the result of local injury or extraction. 


Fig. 4.—Plaster model of dentition with malocclusion, the result of developmental defects of the 
teeth. 


Fig. 5.—Plaster model of dentition with malocclusion, the result of disproportion between teeth 
and jaws. 


Fig. 6.—Plaster model of dentition with the mandible in posterior position. 
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either in 1932 or 1939. Of the remaining fifteen, ten showed either a closure 
or marked diminution of the space (Fig. 9). All of the five cases in which the 
diastema was unchanged were those in which the anterior teeth were spaced 
owing to a disproportion between the teeth and jaws. 


Fig. 7A, B, and C.—Plaster models of dentitions showing various degrees of open-bite. 


A large majority of the gross developmental defects recorded in the previ- 
ously made models were still present in those made in 1939. A striking ex- 
ception to the rule is illustrated in Fig. 10. This is a photograph of a plaster 
model made of this dentition in 1932. The patient (Case 1) was 8 years old 
at the time and had a mixed dentition normal for his age. His maxillary in- 
cisors occluded lingually to the mandibular series. During the time between 
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1932 and 1939 no orthodontic treatment of any kind was attempted. The 


medical record shows that this patient had a moderate degree of rickets when 
he was 314 months old, for which cod liver oil was prescribed. This patient 
also had other illnesses common to childhood, none of which were considered 
to be contributory to the malocclusion. The photograph used to illustrate the 
most perfect occlusion found in the entire group is of the teeth of this patient 
as seen in 1939 (Fig. 1). 


Fig. 7D.—Plaster model of dentition with the most severe form of open-bite found in the group. 


Fig. 8.—Plaster model of dentition with the mandible in anterior position. 


Kantorowiez® has reported similar observations made over a period of years 
on developing jaws of children. According to him, this type of malocclusion may 
occur where a region of the maxilla has been arrested in its development. This 
portion of the jaw may undergo a delayed corrective growth spurt and result in 
normal occlusion without local orthodontic treatment. The malocclusions de- 
scribed by him are similar to that shown in Fig. 10. 

The cartilaginous portions of growing bones are known to be common sites 
of rachitie lesions. Although the jaws ossify chiefly as membranous bones, car- 
tilage takes part in the development of both mandible and maxilla (Faweett*). 
Cartilaginous structures of the face and base of the cranium may also play im- 
portant roles in the development of the closely associated maxilla. Johnson’ has 
shown that a dystrophy of the endochondral structures at the base of the 
cranium in dogs results in an arrest of the forward growth of the maxilla and 
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produces a peculiar type of deformity of the jaw seen in the English Bull. He 
has also suggested that certain deformities in man, characterized by a promi- 
nence of the mandible, are in all probability the result of chondrodystrophy in 
the growth of the cartilage at the base of the skull rather than of an overgrowth 
of the mandible. Maxillary deformities such as the open-bites found in this 
eroup may be the result of rachitie changes occurring in the cartilages during 
critical periods of development. 


Fig. 9.—Plaster models of dentitions showing reduction of spacing in the midline. 


Case 2 is that of a girl 18 years of age, height four feet ten and one-half 
inches, weight 125 pounds, born Feb. 22, 1922. She was first admitted to the New 
Haven Hospital in November, 1922, with a diagnosis of tetany, rickets, otitis 
media, pharyngitis, and abdominal hernia. During hospitalization the patient 
was subjected to a complete medical study and treated chiefly for tetany and 
rickets with caleium chloride and cod liver oil. There followed a slow but 
favorable response to this treatment, and she was discharged to the outpatient 
clinie in February, 1923. In April, 1923, the patient was treated in the out- 
patient elinie for bilateral otitis media and an upper respiratory infection. 
She was brought to the clinic again in October, 1924, at which time a diagnosis 
of marked rickets, tetany, and scabies was written into her history. Cod liver 
oil, ‘‘as patient has been getting it,’’ was prescribed. According to the record, 
severe rickets was present when the patient was seen again in October, 1926, 
at the age of 4 years and 8 months. 

During the winter of 1931-32, the patient was in for routine follow-up 
study. At this time it was recorded that she had ‘‘deformities of rickets and 
marked enamel hypoplasia of all permanent teeth with the possible exception 
of the third molars’’ (Fig. 11). 
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In 1932 the patient was brought in for a psychiatric examination which 
resulted in a diagnosis of (1) behavior problem, (2) idiopathic convulsions 
(epileptic), and (3) pediculosis. 

She was admitted to the psychiatric ward of the New Haven Hospital in 
1936 with convulsions, psychosis and lacerations, and committed to the Con- 


necticut State Hospital in 1937 owing to ‘‘convulsions associated with mental 


retardation on a congenital basis.”’ 


Fig. 10.—Plaster model of dentition of the same patient as in Fig. 1, made eight years earlier. 


This patient was subjected again to a complete physical examination dur- 
ing the winter of 1938-1939. Aside from her teeth, the examination showed 
that she was mentally retarded, epileptic, had skeletal deformities, and showed 
growth arrest associated with rickets. 


All permanent teeth had erupted and were still in good alignment, with 
the exception of the left maxillary second incisor and canine, which had be- 
come displaced somewhat palatally since her previous examination in 1932 
(Fig. 12). (This may have been the result of a fall during a convulsion.) 
All teeth appeared to be supported by well-developed alveolar processes. The 
examination revealed that all groups of teeth, including third molars, had 
developmental defects. The only evidence of dental caries was found in the 
proximal surfaces of the two maxillary first molars. There was present a 
minimal degree of chronic gingivitis and malocclusion. 

This young woman, 18 years of age, suffered from severe rickets for a 
period of approximately five years during infaney and early childhood, and 
from convulsions throughout her life. The developmental enamel defect, 
which is widely distributed over the whole dentition, is evidence of a pro- 
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Fig. 12.—Plaster model of dentition of the same patient eight years later. 


1127 
Fig. 11.—Plaster model of dentition of patient who had had severe rickets. 
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longed disorder. The plaster models indicate that the alveolar processes 
are unusually well formed, in good relation to each other and with adequate 
space for a normal dentition. There is no malocclusion that can be associated 
with faulty bone development. 

Case 3 is that of a 9-year-old boy, height three feet one and one-half inches, 
weight 35 pounds, who was admitted to the New Haven Hospital on Aug. 1, 1932, 
for investigation of marked rickets which did not respond to treatment. 

The family history was negative and his birth history normal. The patient 
was breast fed for nine months. He took no eod liver oil until he was 3 years 
old when he had one dram b.i.d. for one year, none from 4 to 6. years, and one 
dram t.i.d. from six years to the present time, during the winter months. His 
physical development was much retarded, but he was mentally alert. 


Fig. 13.—Plaster model of dentition of patient with renal rickets. 


When he was 18 months old he had cervical adenitis, which suppurated. 
The abscess.ruptured spontaneously, clearing up in two months. Since then 
the mother noticed that he was subject to frequent sore throats and also showed 
marked. polydipsia, polyuria, and nocturia which persisted. Added to this there 
was complaint of oceasional headaches and dizziness. 

The physical examination at the age of 9 years and 7 months showed 
typical rachitic deformities, a misshapen chest, rachitic rosary, Harrison’s 
groove, potbelly, scoliosis, outward bowing of the femurs, bowleggedness, 
enlarged epiphyses and the weight and height of a 4-year-old child. On ad- 
mission to the hospital the spleen was palpable. The nasal margin of the left 
eye dise was blurred, but otherwise the fundi were negative. The laboratory 
findings showed a mild anemia, albuminuria, phenolsulphonephthalein test 10 
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per cent in two hours, inability to concentrate urine above 1.007 or dilute below 
1.005, and nonprotein nitrogen 62 mg. per cent. The x-ray of the long bones 
showed marked rachitiec changes with some slight evidence of healing. 
There was present a marked developmental defect of the teeth involving 
all permanent ones that were available for direct inspection and x-ray exam- 
ination (Fig. 13). A moderate degree of dental caries and a minimal amount 
of chronic gingivitis were present. It is interesting to note that the jaws and 
alveolar processes appeared to be well developed and provided ample room 
for his teeth, which erupted into good alignment despite. the severe deformity 
of the enamel and skeleton. The teeth appeared also to be going through a 
normal schedule of eruption. Besides the malocclusion due to the enamel 
defect, there was a slight lateral position of the mandible in relation to the 


maxilla. 


Fig. 14.—Plaster model of dentition of same patient made two and one-half years later. 


The course in the hospital was uneventful. After a period of observation, 
the patient was put on viosterol, 20 min. t.i.d., and sent home, to be followed 
in the outpatient clinic. Diagnosis: nephritis (chronic glomerular), rachitis 
(on basis of chronic nephritis). 

The dental examination which was repeated when the patient was 11 
years and 11 months old (Fig. 14) showed little change in his dentition. Dur- 
ing the interim, only three deciduous teeth had been lost and two permanent 
ones had partly erupted into the oral cavity. There was a definite lag in the 
teething process. The slight malrelation of the jaws observed during the first 
examination was still present. 
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Although a diagnosis of renal rickets was made in this patient, his whole 
clinical picture was much like that of regular rickets, except for the fact that 
he did not respond favorably to viosterol treatment. Again, the developmental 
tooth defect was widely distributed over the whole dentition and was the 
cause of his chief occlusal deformity. The alveolar processes still appeared 
to be well formed and in fair relation to each other, with adequate space for 
a normal dentition. There was no pronounced malocclusion that could be 
attributed to damaged jaw bones. 


The type of developmental deformity of the teeth found by Eliot and co- 
workers? in 34 per cent of a group of children with a history of moderate or 
marked rickets was sufficiently severe in three individuals of the present series 
to cause a peculiar type of malocclusion. 

The open-bite deformity found in these children may be attributed to the 
influence of rickets, but this disease did not otherwise give rise to much perma- 
nent damage to their jaw bones. 

Despite the fact that 75 per cent of these individuals had moderate or 
severe rickets in childhood, a disease known to produce severe skeletal de- 
formities, there was no significant amount of malocclusion among them. 


In reviewing the material as a whole, one is impressed by the presence of a 
large proportion of fair to good dentitions when requirements of mastication, 
speech, and appearance are used as criteria. One would expect that a similar 
investigation of the amount of occlusal deformity found in any arbitrarily se- 
lected group of children might show similar results. 
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MYOFUNCTIONAL TREATMENT FROM A PRACTICAL STANDPOINT 
ALFRED P. Rogers, D.D.S., A.M., Boston, Mass. 


ODAY I am expected to talk to you about the practical side of myofunctional 

therapy. In order that we may proceed under the best auspices, I am going 
to ask that you endeavor to change somewhat your mental attitude and think, 
for the time being, that you are, in reality, orthopedists, but that your orthopedic 
interests are confined to the human face and the dental apparatus. We shall 
then be thinking about dentofacial orthopedics, and not orthodontics. I think 
it was an orthopedic surgeon who first called our attention to the idea of con- 
sidering the mouth and its parts as a joint consisting of three occluding sur- 
faces, two of them similar in many respects to other synovial joints, but less 
limited in action, and articulating with the bony skeleton; the third consisting 
of interdigitated enamel surfaces.’ 

If you will visualize a normal, or a typical joint of this kind, and, at 
the same time, visualize its varied and numerous motions, as it functions in 
speaking and in the act of mastication, you become conscious of the very great 
importance that must be attached to the articulating enamel surfaces; and also 
you will be particularly impressed with the functioning of the various groups 
of muscles which must perform many varied and complex movements. And 
as an orthopedist you become muscle conscious, just as the orthopedic surgeon 
is muscle conscious, thinking always in terms of muscular action with balances 
and stresses of so many and various kinds. If again you visualize this human 
masticatory apparatus, but this time, instead of bringing before your minds 
the normal efficient masticatory joint, picture perhaps a rather severe case of 
disharmony in the relations existing between those enamel surfaces which form 
one of the three points of contact you see at once, when you watch the function- 
ing of this defective joint, that the muscle groups are not functioning as 
smoothly, or with the same beautiful precision as in the normal picture, and you 
also observe that the other two joints, the synovial protected points of contact, 
are, perhaps, not working in a uniform and harmonious manner. If you happen 
to be of an inquiring mind, you may ask yourself certain questions such as come 
naturally to the trained orthopedist when he considers deformities in other 
parts of the body; and you may, perhaps, conclude that hereditary influences 
might in some instances take the blame for certain unwonted conditions. You 
also conclude, just as the orthopedist does, that certain maldevelopments come 
about as a result of an enfeebled musculature, possibly due in some instances, at 
least, to malnourishment of the cellular elements of nerve and muscle during the 
growth of the child from infaney. Having thought about the matter in this 
way, you naturally adopt the orthopedic methods for the correction of what- 
ever anomaly you may be considering, and try as you may, you will be unable, 
as orthopedists, to forget that the muscles must be given a particular amount of 
attention, and every effort made to attain, as quickly as possible, a condition 
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known as tonus and balance in these very muscle groups that are not function- 
ing in a.smooth and harmonious manner. In some of the malocelusions that 
you have been visualizing, you notice that the articular enamel surfaces are not 
at all in their right relationship. The malrelation may be such as to render 
it impossible for the individual to function in any way except with the mandible 
in a recessive position. Further orthopedic study very likely will reveal that 
there are various interferences which the muscular system has been unable to 
overcome, in its feeble endeavor to function with the parts in normal relation- 
ship, and you conclude that, during the growth period of this individual, the 
muscles have been too weak in their functional operations to overcome the inter- 
ferences of these enamel organs. It becomes plain to you that these interferences 
must be removed, in order to allow the muscles to function in their proper rela- 
tionship, and, when these interferences are removed, that you, as an orthopedist, 
may then strengthen the various muscular groups, and thus assist in establish- 
ing a normal oral joint where the enamel surfaces are articulating properly, 
and all the living machinery is able to operate in a smooth and normal manner. 

If you have followed me with the mental attitude which I hope you have, 
you are conscious of the widening field of your professional endeavors, and that 
the matter of adjusting interferences is a mechanical matter to a certain de- 
gree—to the degree that any orthopedic appliance functions in assisting the de- 
formed parts back to normal relationship. You are also impressed with the 
necessity of giving more than casual attention to those muscular engines which 
are really in control of the functional position, and responsible to a large degree 
for the form which the hard but more fluid parts assume, namely, the investing 
bony material. It might be profitable for us, at this point, to hear a quotation 
from a treatise on orthopedics and try to discover a parallel which will be help- 
ful to us, and perhaps encourage us to think of ourselves, habitually, as being 
orthopedists. We will turn to that chapter which deals with the treatment of 
the club foot. Orthopedists agree that the treatment of this deformity should 
be undertaken during the early weeks of a child’s life, and that delay of several 
months is simple neglect. 

‘*Karly treatment consists of frequent gentle manual correction and the 
employment of some means of retaining the foot in an improved position. 
Frequently this improved position will become in a few weeks a fully cor- 
rected or even an overecorrected position. The degree of the deformity and 
the resistance met in overcoming it, should determine the method to be followed. 
Cases which, from the beginning, show a marked improvement from manipula- 
tion and simple bandaging may be thus treated as long as improvement con- 
tinues. As soon, however, as improvement becomes arrested, greater care must 
be given to the retention apparatus. The foot must be held at all times in the 
best possible position; only in this way can progress be made. If the apparatus 
used is a removable one and if massage and movements at the joints are prac- 
ticed, care must be exercised to prevent the assuming of the deformed position, 
even for a moment, while the apparatus is off.’’* 

This quotation from Diseases and Deformities of the Foot by Dr. John 
J. Nutt sounds almost identical with the instruction that one who is interested 
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in orthodontics, from the orthopedic standpoint, would naturally give when 
speaking of early treatment in cases of distoversion. 

The orthodontist of the future must be more concerned with growth and 
development, and with the study of nutrition which is fundamental to both. 

It has been observed that well-nourished tissues respond more readily than 
when one encounters deformities in the malnourished. But while on this oe- 
casion it is not my intention to stress further the subject of nutrition, yet I 
mention it as being of fundamental importance in all orthopedic procedures. 

Myofunctional treatment, which is only another way of saying orthopedic 
treatment, is easy to comprehend in a general way, but difficult to comprehend 
in its particular and varied application to a wide variety of dentofacial de- 
formities. First, I am going to describe a few fundamental exercises which are 
by no means all that you will need to master in the progress of your general 
treatment. But they will, I hope, suffice on this occasion to lay a foundation on 
which to build a growing understanding. 

We will, therefore, consider the following muscle groups: The pterygoid, 
internal and external, then the masseter-temporal, the tongue and its associated 
muscles, the orbicularis oris, and last of all the general tonie exercise which 
brings into play all of the muscles of the face and neck. These group exercises, 
therefore, cover in a general way the field of our efforts. But outside and be- 
yond these are others which your growing interest and experience should dic- 
tate to you. 

You will have to pardon what may seem like a repetition of parts of former 
papers, as I reread to you what I have said before regarding these muscular 
groups. I feel it is quite necessary to have this review because of the prepara- 
tion that it will give you for a more sympathetic understanding of the moving 
pictures that will be seen later. 

We will consider the pterygoid group first. Not because they are more im- 
portant than the others, but because there are so many cases presented where 
the exercise of this group can be of benefit even before the application of any 
apparatus. It is the inherent weakness of this group of muscles that allows so 
many mandibles to assume a recessive position during various stages of growth, 
from the very young through the period of transition. It is, therefore, good 
practice when a tendency toward distoversion is noticed to teach the child the 
exercise of this group of muscles. I might explain at this point that, of course, it 
is understood that muscles cannot be exercised entirely independent of the 
groups contiguous to them, and that the naming of the various exercise groups 
is done merely as a matter of convenience—only the dominant muscles in any 
muscular action being designated. It is astonishing that we have been so 
long in arriving at an appreciation of the functional importance of this group 


of muscles. 

It is true enough that we have realized vaguely that the principal fune- 
tion of this group of muscles is to adjust the mandible in its various fune- 
tional movements, but we have not appreciated fully enough that it is pos- 
sible to adjust the mandible in a relatively normal position. In distoclusion, 
for instance, we have not realized that this group of muscles does not always 
adjust the mandible to its normal position because of certain interferences 
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which the muscle has difficulty in overcoming. Under some circumstances this 
group of muscles may be encouraged to overcome these handicaps unaided by 
mechanical apparatus, but in the vast majority of cases of this nature simple 
mechanical measures need to be employed as preliminary treatment, the proper 
method being, while removing one interference after another, to encourage 
these muscles to continuous effort in the direction of normal position. Thus, 
they may be employed in the treatment of distoclusion, either of a bilateral or 
unilateral nature. 

Their natural tendency is to draw away from the interferences, the char- 
acter of the interference determining the position of the mandible. For 
example, in a slightly narrowed maxillary arch, where there are interferences 
on both sides of the arch, the tendency is to allow the mandible to operate 
in a distal position, or if the main interference happens to be unilateral their 
pull becomes unequal and the mandible rotates, ofttimes producing a unilateral 
position of the mandibular arch. For your benefit I might suggest that one 
of the best ways to realize the function and possibility of these muscles is to 
study your individual mechanism. Each one within my hearing possesses a 
complete set of these, living orthodontic appliances; it is possible for each 
one to learn much by the careful study of his own possessions. Perhaps no 
feature of this method of treatment has been more thoroughly misunderstood 
and misapplied than the exercise of this function when attempting to treat 
various forms of malocclusion by this method. I always entertain a little hesi- 
taney in trying to illustrate or direct specific exercises, believing that the more 
proficient method is to lead men to understand the fundamental ideas relative 
to this form of rational orthodontics, because when the fundamentals are once 
understood the particular and special methods of operation gradually develop 
as a consequence. 

The pterygoid exercise consists in the simple act of placing the mandibu- 
lar incisors anterior to the maxillary incisors if the maxillary incisors are in 
their normal position. In the individual case in which the maxillary incisors 
are much protruded, no attempt is made to place the mandibular incisors an- 
terior to the maxillary incisors, but advanced only to the mesial limits of the 
normal excursional area. The patient is then instructed to relax the pterygoid 
muscle and allow the mandible to recede to the point where the arches are in 
their relatively correct mesodistal relation. It is important that a correct con- 
ception of this simple exercise be borne in mind at all times. 

The continued performance of this exercise gradually develops the physi- 
ologic habit relative to the mandibular position entirely within the normal rota- 
tional function of the mandible. This exercise may be considered as a setting-up 
drill, resulting in the necessary added tonicity and control. I should like to 
point out that its performance, during that period of mechanical preparation in 
correcting the arch form, greatly enhances the patient’s ability to maintain the 
correct mesiodistal relation without strain when the time arrives for the use of 
the inclined plane apparatus. During its performance in distoclusion cases, the 
head of the condyle is drawn down on the distal surface of the eminentia 
articularis and may be held in that position for the duration of the exercise. 
This preliminary exercise is carried on during the period which is utilized in 
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the mechanical effort to bring about the necessary change in form of the max- 
illary and mandibular arches. The length of time varies according to the extent 
of movement and the rapidity of the tissue changes necessary for the individual. 

When the maxillary arch has reached its correct arch form and the arches 
are placed in their normal mesiodistal relation, an infraversion of the molars 
and premolars may frequently be observed. In this type of case the patient 
must be provided with an apparatus which will insure the maintenance of the 
position of mechanical advantage. This is usually attained by some form of in- 
clined plane either attached to the anterior teeth which are in normal relation- 
ship, or a neatly constructed removable apparatus, such as the Hawley retainer 
with a carefully designed inclined plane. When this stage of treatment has 
been reached, the patient is ready for instruction in the exercises which are de- 
signed to strengthen all the muscles of mastication and which will gradually 
bring about important physiologic changes which, when established, insure the 
permanent and satisfactory correction. This exercise and its corrective tendency 
is purely an orthopedic procedure. 

It has been already suggested that we think of our living orthodontic ap- 
plianees somewhat in similar terms as we do when we consider our mechanical 
apparatus. That is, each form of appliance is expected when under intelligent 
direction to produce certain changes in form. The important masseter-temporal 
group is a living orthodontic appliance of great efficiency and its function in 
this role is not only developmental in character but also retentive. With the 
use of this group, under the proper circumstances and under skillful direction, 
it is possible to develop either the maxillary or mandibular arch, and it is pos- 
sible with the use of this orthodontic appliance, accompanied by a simple 
mechanism as an adjunct, to assist in the correction of infraclusion occurring 
either in the anterior or distal portions of the dental arches. With this ortho- 
dontic appliance it is also possible to correct distoclusion, and furthermore, to 
act as a retentive measure preventing the recurrence of distoclusion. 

As a by-product in orthodontic treatment of this nature we find that there is 
produced a quality which is almost always lacking when treatment is undertaken 
purely by mechanical means, namely, the full efficiency of the function of masti- 
eation. I have been repeatedly reminded by parents, nurses, and physicians 
that the ability to masticate food has become greatly enhanced, much to the 
benefit of the individual’s health, where greater consumption and assimilation 
of food has been fundamental in the treatment of the individual. 

The masseter-temporal exercise, which, of course, in its performance in- 
cludes other groups such as the internal pterygoid group of muscles, is valuable 
during some phase of the treatment of all forms of malocclusion and is especially 
valuable as a retentive measure, ofttimes entirely dispensing with the me- 
chanical retention of the maxillary arch. This exercise consists in the con- 
traction and relaxation of the masseter group of muscles with the mandible held 
in a static position and in the position of mechanical advantage created by the 
use of the inclined plane apparatus. This exercise should never be permitted 
unless the patient is able to place the mandible in its correct position. The 
child should be instructed when learning this exercise to place the tip of the 
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forefinger over the masseter muscle near the angle of the mandible to enable 
him to sense the contracting and relaxing movements. 

Perhaps the group next in importance will be found in the tongue and its 
attached muscles. No orthodontist of experience is ignorant of this member’s 
ability to bring about serious maloceclusions when its habitual use departs from 
the normal. It was the recognition of certain occlusal defects brought about 
by the maluse of the tongue that prompted me to ask whether the reverse might 
not also be true. A few experiments soon revealed the fact that the tongue could 
indeed be considered an orthodontic appliance of real value, and gradually in 
my own experience it was found to lend itself quite readily to various forms of 
treatment. On other occasions I have referred to successful methods of tongue 
control, particularly in the correction of habit movements which seriously af- 
fected the harmony between the dental arches. 

As an accompaniment to the masseter-temporal exercise, the tongue exer- 
cise is one which has particular virtue, as it also trains the tongue and strength- 
ens those muscles which are particularly influential in the development of the 
mandibular arch. After the child has learned the masseter-temporal exercise, he 
is then instructed to place the tip of the tongue against the mucous membrane 
directly behind the mandibular incisor teeth, and with each contraction of the 
masseter-temporal group of muscles press the tongue against the anterior sec- 
tion, and, at the same time, by the act of widening the tongue, foree it against 
the lateral sides of the alveolar process. This exercise trains the tongue to 
remain in its proper position and has a tendency to prevent the narrowing of 
the mandibular arch, facilitating the earlier removal of retentive appliances. 

The next groups of orthodontic appliances which I am going to eall to 
your attention are the ribbon muscles and the orbicularis oris muscle groups. 
The ribbon muscles of the face and the orbicularis oris blend in such a way that 
they may be regarded as a unit when considering the improvement in the har- 
monious development of the face, supplementing the routine treatment under- 
taken in the correction of various maloceclusions. When these groups of muscles 
have been brought to a tonie condition, through conscious efforts on the part 
of the patient, they not only improve the general contour of the face, but assist 
markedly in corrective treatment and retention. 

The orbicularis oris exercise is best performed with the aid of an exerciser 
so designed that it is difficult to keep it within the aperture unless the muscle is 
properly contracted. During its use, the patient should not allow the instru- 
ment to stretch his lips. It must not be overlooked that the orbicularis oris mus- 
cle is composed mainly of two sets of fibers, not to consider the fibers of the 
muscles which intersect. In making the efforts with the exerciser, this should be 
kept in mind, and these fibers held in as nearly normal relation as possible. 
If the patient is allowed to curl the lips during the exercise, the effect on the 
orbicularis oris muscle is not so favorable, but if the fibers are kept in the posi- 
tion which they assume in pronouncing the letter ‘p,’ a more satisfactory de- 
velopment is obtained. This exercise is continued with one elastic during the 
first week or two, and contractions are increased each day until they reach fifty 
or sixty. When the muscle grows in strength, an increase in the number of 


elastic bands may be made. It is rarely necessary to employ more than two 
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elasties. The child is taught to control the extent of action of the rubber bands. 
It is not wise to overload the muscle, because as is well known, any muscle trying 
to lift a weight must be well within its capacity, increased contractions making 
up for the lighter task. 

The next exercise, which is termed the general tonic exercise, is one which 
seems to have far-reaching effects. It is not only an exercise which promotes a 
more copious blood flow to the tissues surrounding the teeth, but also it is valu- 
able in training all the muscles of the face in which we are particularly in- 
terested. One need only to give it a few days’ faithful personal trial in order 
to be convineed of its value as a muscular tonic, and also as an exercise of great 
prophylactic value. It consists in taking a copious sup of warm water in which 
has been dissolved a portion of either bicarbonate of soda or salt, and with the 
teeth held firmly in occlusion the water is forced through the interproximal 
spaces into the buccal cavity, then back into the lingual space. This action is 
continued until the muscles show slight fatigue. This exercise should be re- 
peated five or six times morning and night. From an orthodontic standpoint 
it is highly beneficial not only as a tonic, but the alkaline liquid is foreed around 
and through the appliances, no matte? how complicated they may be. I like to 
have my patients continue this exercise after the cessation of all treatment. 

It is my purpose now to show you a few examples of simple distoclusion 
corrected in their early stages by nothing more than the stimulation of fune- 
tional activity of certain groups of masticatory muscles. There will follow a 
few slides showing the developmental influence of the masseter-temporal group 
in stimulating arch development, and then one or two illustrating corrected 
eases of infraversion of the anterior teeth. Then I am going to try to show 
certain structural changes in the region of the temporomandibular articulation 
which followed the treatment of distoversion through orthopedic measures. 

Following these you will see various exercises illustrated by the patients 
themselves, each having benefited materially through faithful application. As 
the picture unrolls I shall make a few comments calling your attention to 
features of special interest, especially in relation to orthopedic changes in 
facial posture. 
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HE orthodontist must, of necessity, have a special interest in the subject of 

oral hygiene, using that term in the broadest sense, viz., the science that deals 
with the preservation of the health of the mouth. This special interest, in part, 
lies in the fact that frequently the orthodontist creates a new set of local eondi- 
tions and establishes for a time a changed environment for such tissues as the 
enamel, gingivae, and periodontal membrane. Also, the orthodontist carries out 
his work at a period in the life of the patient when there is a greater tendency 
to the development of dental caries. It is hoped, therefore, that a broad discus- 
sion of the subject of caries, from the viewpoint of the essayist, will not only 
be of interest but of value as well. It is felt that in many ways the following 
concept helps to explain the numerous and varied phenomena to be observed 
in the clinical picture of dental caries. It will be necessary, therefore, at the 
outset to outline briefly some of the principles involved in this theory of the 
etiology of this disease. 

Every dentist, no doubt, has made the observation, following cleansing pro- 
cedures on the clinical crown, that the enamel surface under the great majority 
of adhering plaques is free from the caries process. The removal of other plaques 
and debris, however, shows enamel that is plainly undergoing the decalcification 
of early caries. In consequence it is manifest that there are two kinds of plaque 
material, one which is caries-producing, and one which is not. 

Based on these common observations, the writer has stated in an earlier 
paper’ that, ‘‘it seems logical, therefore, to deduce that plaques having the 
capacity of initiating caries differ from noncaries plaques in some fundamental 
manner. They must contain material inherently able to form sugar. They must 
of necessity’: remain in contact with the enamel surface for a sufficient time to 
allow the bacteria to form acid and to permit, by protection from the saliva, its 
formation with sufficient intensity to thoroughly decaleify the underlying 
enamel.’’ 

This seemed a reasonable basis upon which to build a working hypothesis, 
although, at the same time, it was realized that some forms of debris on the tooth 
surface might absorb sugar from the saliva and constitute, under favorable con- 
ditions, a medium for the colonization of acid-forming bacteria. 

It was known that starch can be separated into two fractions differing 
greatly in their physical properties. These are known as amylose and amylo- 
pectin. Both of these fractions yield maltose sugar on hydrolysis, with 
dextrins formed as intermediate products. Amylose is readily soluble in 
water while amylopectin is dissolved with difficulty. Starch when heated in 
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water above a certain temperature swells to form a viscous opalescent paste. 
This attribute is commonly ascribed to the amylopectin. Because of its sticky 
nature and its capacity for sugar formation amylopectin, therefore, seemed 
to furnish, under suitable conditions, the necessary qualifications for the 
primary phase in the establishment of caries-producing plaques. The hulls of 
the starch grains also yield, in the cooking of starches and under oral condi- 
tions, a gelatinous substance which forms a tenacious binding material. Its 
retention on the tooth surfaces may also play a prominent part in the creation 
of plaque material that is capable of furnishing sugar (Fig. 1). 

According to certain investigations, amylose and amylopectin differ chem- 
ically in relation to the phosphorus content. The work of other investigators, 
however, reveals no chemical difference in this regard. Starch in solution 
exists as aggregates or micelles formed by the association of varying numbers 
of its simple macromolecules.? The less soluble fraction, amylopectin, is 
thought to be in a highly aggregated state, while the readily soluble fraction, 
amylose, exists in a form in which the macromolecules are more dispersed. On 
this basis, the differences in viscosity and solubility of these fractions are 


explained. 


HULLS AMYLOSE MYLOPE 
Approximately (a) Easily soluble in water. (a) Dissolves with difficulty 
57% 
(>) Less viscous in solution. (b) Viscous suspension. 
(c) Stains blue with iodine. (c) Stains reddish -brown 
with todine. 
(d) Forms maltose sugar. (ad) Forms maltose sugar. 


(¢) Saccharified more readily 
than amylopectin. Cereal 
@eterified with palmitic, oleic and linole acide 


STARCH (grains or solution) 


AMYLODEXTRIN MALTOSE 
ERYTHRODEXTRIN MALTOSE 
ACHROODEXTRINS MALTOSE 
MALTOSE 


Fig. 1.—Chart showing the fractions of starch. 


Ptyalin is commonly understood to be a salivary enzyme capable of split- 
ting starch and converting it into the sugar maltose. More recently the term 
‘‘salivary amylase.’ has tended to replace the older term. This amylase is de- 
scribed as being chiefly of the dextrinogenic type, that is to say, it induces 
the initial stage of starch degradation with reducing dextrins as the pre- 
dominating products. This is marked by the destruction of the iodine coloring 
property. The secondary stage of hydrolysis by saliva is carried out with 
great rapidity, maltose being the main end product. 

It is significant to note that in starch paste degradation, with human salivary 
amylase, the visible liquefying activity was found to be more resistant to heat 
than the saecharifying phase. It was found in our laboratory that when pure 
saliva had been heated to 75° C. for sixty seconds, rapid liquefaction of starch 
hulls took place at 37° C., but the blue coloration with iodine was not destroyed. 
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That is to say, the dextrinogenic action was destroyed. Both of these activities 
can be brought to a standstill by heating the saliva in a water bath for ten 
minutes at 70° C. But when heated to 65° C. for the same length of time, both 
the liquefying and dextrinogenic properties were found to be present. These 
findings were taken to indicate that human salivary amylase embraced both 
liquefying and dextrinogenic components. 

It has long been known that amylose and amylopectin are not converted into 
sugar at the same rate. The amylose undergoes a rapid change while the con- 
version of amylopectin proceeds at a much slower rate. 

Haldane’ has pointed out that when any amylase acts on starch, a dextrin 
remains which arises solely from the amylopectin. This residual material, if 
broken down at all, is destroyed very slowly. Its digestion into maltose, how- 
ever, is made possible when certain substances are added. It seems apparent, 
therefore, that any interference with liquefaction of amylopectin and starch 
hulls would tend toward the retention of carbohydrate debris on the tooth 
surface. This is commonly understood to be related, under favorable condi- 
tions, to the colonization of acid-forming bacteria and the localization of dental 
caries. In other words, under strong enzyme activity there is rapid liquefac- 
tion with sugar formation and reduced retention of debris. With weak enzyme 
activity, the liquefaction is slow, with prolonged sugar formation. With the 
initiation of the caries process, the local factors become dominant in the re- 
tention of carbohydrate debris. 

It will be pertinent, then, at this time to outline certain factors which 
tend to interfere with the effective removal of starch residues from the tooth 
surface. 

1. Saliva Poor in Liquefying Amylase.—It is recognized that in general 
the velocity of reaction is proportional to the concentration of the enzyme. 

In all probability, according to Maximow and Bloom,‘ the albuminous cells 
in the salivary glands are the source of the amylase. It is known that chronic 
inflammation of the salivary glands may be responsible for partial destruc- 
tion of the parenchymatous tissue. According to Moorehead and Dewey,’ this 
chronic inflammatory process may take place as a complication of chronie in- 
toxications from bismuth, mereury and lead, or disturbances of metabolism. It 
is possible, also, that low-grade infections of the glands by bacterial invasion 
from the mouth through the salivary ducts are more common than has hitherto 
been suspected. Over forty years ago Harris® demonstrated by histologic studies 
the chronic fibroid changes in the salivary glands in these inflammations. It is 
obvious that marked destruction of the secretory cells of a salivary gland must 
have a bearing on the amylase output. This whole problem is an important one, 
and further investigation is greatly needed (Figs. 2 and 3). 

2. A Reduced Volume of Saliva—This makes for reduced conditions of 
hydration and, in consequence, impairs the enzymatic action. According to the 
studies on salivary secretion made by Dickinson,’ it was shown that frequently 
the salivary output was materially below the normal. The etiology of marked 
suppression of salivary flow is by no means clear. It has been pointed out by 
Endelman and Wagner* that ‘‘people with scanty saliva, almost dry mouths, 
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and dry mouths are more susceptible to the ravages of caries,’’ and they also 
state that this is probably due to the retention of sticky starchy deposits on 
the tooth surfaces in these conditions. 


Fig. 2.—Section from right parotid salivary gland. a,a, Normal lobules. b, Thickened 
trabeculae. c, Cellular infiltration into a lobule. d, A duct the wall of which is thickened and 
infiltrated with cells, and the lumen decreased in size. e, An artery with cellular infiltration into 
its walls. (From Coplin’s Manual of Pathology, P. Blakiston’s Son & Co., Philadelphia. Case 
reported by H. E. Harris, M.D., in the Boston Medical and Surgical Journal, May 18, 1899.) 


Fig. 3.—Section of the left parotid salivary gland. a,a, Normal lobules. b,b, Greatly thick- 
ened trabeculae. c, Lobule almost entirely changed to fibrous tissue. (From Coplin’s Manual of 
Pathology, P. Blakiston’s Son & Co., Philadelphia. Case reported by H. E. Harris, M.D., in the 
Boston Medical and Surgical Journal, May 18, 1899.) 


3. Absence or Lack of Necessary Activators or Complements.—The chlorides 
and phosphates are involved here. 

4. Presence of Inhibiting Substances (e.g., acids, alkalis, sugars, soaps, and 
the salts of metals, such as silver and mereury).—It is of considerable interest 
1o note that in 1910, Clarence Grieves,’ following his investigations on base metal 
versus noble metal appliances in orthodontics, reported that from the wasting 
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of German silver in the mouth, the saliva was profoundly modified. He felt sure 
that the metallic waste interfered with the enzyme ptyalin. 


5. The Physical Character of Carbohydrate Food.—Rosebury” showed, in 
his carefully executed experiments on dental caries produced by pilot biscuit 
in rats, the relationship between hardness of the food and particle size. Both 
fissure and proximogingival caries were produced in the highest incidence when 
the hardest type of pilot biscuit was used. The soft biscuit caused no caries of 
either type. Coarsely ground biscuit produced more fissure caries than the finely 
ground, but on the other hand, proximogingival caries occurred in the greatest 
amount when the biscuit was finely ground. When coarsely ground corn was 
used, fissure caries was produced, and in a higher incidence than when pilot 
biscuit was used. With coarsely ground corn, however, much less proximo- 
gingival caries occurred. 

From these valuable findings, it would seem that in the ease of pilot biscuit, 
the hardness of the food was related to the problem of hydration and thus 
directly with the rate of liquefaction. The saliva of rodents is amylolytic, and 
its action on the starch is obviously favored when the food is soft and easily 
moistened. The hard food is thus more resistant to the action of the amylases 
and its retention thereby facilitated. The particle size is apparently related to 
the mechanical problem of lodgment, the large particles tending to pack firmly 
in the fissures, the small ones being more suitable for interproximal accumula- 
tion. 

In the case of ground corn it must be pointed out that when it is uncooked, 
it is resistant to the action of salivary amylase. Finely ground corn, in con- 
trast to the coarsely ground, is more effective in relation to the presence of a 
protective factor, viz., corn oil. When the corn is finely ground, the oily con- 
stituent is more dispersed throughout the material. Rosebury and Karshan 
showed that the addition of corn oil to a earies-producing basal diet caused 
a marked reduction in dental caries in rats. 

The foregoing five factors are concerned directly with the rate of removal 
and, therefore, with the retention of carbohydrate debris on the tooth surface. 
They are related to the creation of an ideal environment for the colonization 
of acid-forming bacteria and the localization of acid production on the tooth 
surface. 

It will be of interest to learn that in the liquefaction of the tooth-borne 
amylopectin, the removal of this sugar-forming material is by no means the 
only benefit obtained in the process. As early as 1926, Taylor and Lehrmann"™ 
noted the presence of small quantities of fatty acids in maize starch. These 
were regarded as organically combined with the amylopectin. More recently 
Ruhland and Wolf!? have pointed out that in the seeds of cereals, the amylo- 
pectin is esterified with the following fatty acids, viz., palmitic, oleic, and 
linolic. Taylor and Sherman" were able to split up this ester by the action of 
lipase-free amylase, as well as by acids and bases. According to their findings 
the fatty acid content of whole corn starch was 0.73 per cent. The amylopectin 
fraction yielded approximately 4 per cent of fatty acids. 
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In our laboratory investigations it was found that salivary amylase was 
effective in liberating fatty acids from starch paste. And with specially made 
smears taken from clean enamel surfaces in the mouths of patients, fatty acid 
material has been repeatedly demonstrated by special staining methods. 

We now propose to demonstrate briefly our reasons for stating that the 
production of fatty acid films on the tooth surface constitutes a second benefit 
in the liquefaction process, namely, protection of the surface against acid attack. 

In the first place, when a tooth was suspended in a fermenting bread or 
starch mixture, incubated at 37° C. for three or four days, with the pH about 
4.5, it showed definite evidence of decalcification of the enamel surface.'** When 
a small amount of amylase-active saliva was added to a similar bread mixture, 
and ineubated under approximately the same conditions of time, temperature, 
and hydrogen-ion concentration, no evidence of decalcification of enamel was 
found. It was evident, therefore, that in the second case some protective factor 
was operative which was absent in the first experiment. 

It was known from previous experiments conducted in our laboratory that 
teeth suspended in acid solutions, e.g., dilute HCl, and buffered solutions, pH 
5.0, which readily produced decalcification, were protected from the action of 
the acid solutions upon the addition of a small amount of sodium oleate. As 
the soaps of the higher fatty acids cannot exist in solutions under pH 9.0,” 
it is evident that under the above conditions, the sodium oleate dissociated 
into oleic acid. This was subsequently shown to be the case with certain 
staining methods, and further it was found that oleic acid, applied to the tooth 
surface, afforded the same measure of protection that was demonstrated in the 
sase of sodium oleate. 

A discussion of the stability of fatty acid films on the tooth surfaces in the 
two divisions of the human oral cavity, the vestibule and the oral cavity proper, 
is beyond the scope of the present paper. 


SUGGESTIONS AS TO PROPHYLAXIS AND THERAPY 


The general regions on tooth surfaces where caries is initiated are three in 
number: in pits and fissures, on proximal surfaces under the contact point, and 
on labial and buccal surfaces near the gingival line. When the patient is sus- 
ceptible to caries, the regions prone to attack on the labial and buccal surfaces 
are clearly the portions unscoured by the passage of food. In the immune patient 
caries does not begin in these regions, in spite of the presence of adhesive 
debris. It would appear, on the other hand, that this deposit may actually 
exert a protective influence against the caries process. In the case of labial 
and bueeal orthodontic appliances, the lack of scouring of the cervical regions 
is accentuated and in susceptible patients may thus favor the inception of the 
caries process, and also its extent. 

In the case of proximal caries, there is also manifested a relationship be- 
tween the area of poorly scoured surface and the liability to caries. When the 
embrasure is filled with proximal gingival tissue, there is obviously less tendency 
to food lodgment. It is important, therefore, that in the placing of bands on 
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teeth, the procedure should not involve the blunting of the gingival margin, 
with consequent formation of a space. 

It is significant to note that thirty years ago Clarence Grieves'® pointed 
out that careful and regular cleansing of the tooth surfaces in children under- 
going orthodontic treatment made these surfaces about the appliances more 
liable to decalcification. He stated, ‘‘This would seem to indicate the loss of 
something; that some protective process had been interfered with.’’ In the 
light of our present findings, it is tempting to suggest that this protective 
agency is related to the presence of the fatty acid film. 

In the prophylaxis of cervical caries, the orthodontist should pay par- 
ticular attention to the oral vestibule, that division of the oral cavity specially 
prone to the inception of this form of the disease. To this end, his main con- 
cern should be the speedy rendering of sticky carbohydrate plaques and debris 
into readily soluble material, and the establishment of protective substances on 
the susceptible tooth surfaces. 


The essayist suggests the use of two combinations in the attainment of 
these desirable results. The first is a product known as Enzodent (Squibb) 
and is a powder rich in enzymes, particularly amylases, and contains activators. 
It is specially buffered for use in the human mouth. 

According to laboratory tests, among its properties are the following: (1) 
It liquefies the amylopectin and hulls of starch. (2) It sets free fatty acids from 
the amylopectin. These qualities would seem eminently to endow it for the task 
of rapid removal of starch residues from the susceptible surfaces of the teeth 
and the establishment of a protective fatty acid coating in these regions. 

Where additional protection of the tooth surface against acid attack is indi- 
eated, as for example, in enamel surface defects such as chemico-abrasion, 
and in extreme cases of susceptibility to dental caries, the following protective 
solution is recommended. 

RK Sodium oleate (neutral) 
Glycerine 
Rectified spirit 


Hot water 
Oil of peppermint 


OR On ON On 


Oil of wintergreen 

Oil of cloves x 
Ess. vanilla ss 
Sol carmine q.s. 

M. 


Sig: 10 to 15 drops on a wet brush to be used as a 
dentifrice as directed. 

This solution is detergent and is adsorbed on the tooth surface as a film of 
sodium oleate. This apparently undergoes dissociation in the human saliva, 
leaving on the tooth an extremely thin coating of oleic acid. In the ease 
of children showing a marked susceptibility to dental caries, it is reeom- 
mended to be used following the use of Enzodent. In the ease of adults mani- 
festing tooth wasting, such as chemico-abrasion,* it is used as a dentifrice on 
retiring. 


*During the discussion Dr. Box pointed out that in the production of chemico-abrasion, in 
all probability, three factors are involved. These are as follows: 
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1. Removal of a protective substance from the tooth surface; 2. decalcification of the 
superficial enamel; and 3. abrasion which keeps pace with the decalcification factor: with the 
establishment of the characteristic smooth and polished surface, Chemico-abrasion mainly af- 
fects the labial and buccal surfaces of the teeth and appears to attack the maxillary teeth more 
frequently than the mandibular. Where cases in practice present chemico-abrasion in the oral 
vestibule with no supragingival calculus in the oral cavity proper, only the protective sodium 
oleate solution is recommended. It is understood, of course, that the patient should be instructed 
in a suitable method of brushing. 

Where patients present no chemico-abrasion in the vestibule with supragingival calculus 
prone to form in the oral cavity proper, the use of Enzodent is recommended, Enzodent is also 
prescribed for cases of moderate susceptibility to caries, and where marked susceptibility is 
manifested, its use is followed by the sodium oleate solution. 
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MEDICO-DENTAL PROBLEMS 


PARTICULARLY THOSE RELATED TO CERTAIN DEFICIENCIES 


V. Watson, M.B., Toronto, Can. 


HE physician frequently finds his patients have dental manifestations related 

to or accompanying their general problem. The dentist, particularly the 
orthodontist, is in an advantageous position. He sees defects in growth and in 
mineralization early. 

There is little new in what follows, still, some facts must be reviewed. 

As to calcium,’ the adult daily need is 0.63 Gm. (as calcium oxide). The 
average normal content of calcium in blood is 10 mg., per 100 ¢.c., of which ap- 
proximately one-half is bound to protein and, therefore, not diffusible; the re- 
maining diffusible is ionic. Recent work has shown that in the presence of 
citrates or lactose a soluble nonionized calcium is available. 

The balance in this form is maintained by a group of factors, among which 
are the parathyroids, vitamin D, the amount of blood protein, acid base equilib- 
rium, and the amount of blood phosphorus. 

Absorption is dependent upon factors, among which are substances in the 
diet other than calcium. Excessive fats and markedly increased hydrogen-ion 
concentration within the intestine impede absorption. Excessive phosphates 
are another factor, as tertiary calcium phosphate is not absorbed. Calcium 
oxalate seems to be responsible for some loss. Many leafy vegetables contain 
oxalic acid.?, On the other hand, lactose in fairly large amounts promotes the 
absorption of calcium. 

Bone contains 65 per cent calcium by weight. The excretion of calcium is 
70 per cent in feces and 30 per cent in urine. 

In conditions of hypersensitiveness, allergic states, calcium is poorly ab- 
sorbed since here there is generally an increased alkalinity in the intestinal tract. 
The physician frequently finds that the allergic individual is not only a problem 
in hypersensitiveness but is also very susceptible to infection and is poorly 
mineralized. 

While there may be a normal total calcium in the blood, only the ionic and 
certain soluble forms are available.* It is important that the available calcium 
be sufficient. An interesting editorial comment on ionized calcium in milk ap- 
peared in the J. A. M. A., Aug. 17, 1940, in which the relation of lactose to the 
absorption of calcium was stressed. 

Calcium should be given before meals so that it may be present during the 
time of increased acidity. 

The best form of calcium in the food is in milk and cheese. In vegetables 
the relatively small amount present is lost in the water in which they are 
cooked. Some methods of preparation avoid this loss. 


Read before the Fourteenth Annual Meeting of the Great Lakes Society of Orthodontists, 
October, 1940, Toronto, Ont. 
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Dr. Francis Pottenger, Jr.,4°°> in some work still in progress, finds that 
eats on a diet deficient in calcium produce litters with marked skeletal changes. 
The heads develop wedge shaped, losing the characteristic appearance of the 
healthy cat. Accompanying these skeletal changes there is an early appearance 
of gangrenous gingivitis with loss of some teeth. In subsequent generations from 
these cats the defect becomes more marked until the animals fail to reproduce. 

While sufficient calcium should be present in the diet, the individual’s ability 
to absorb and utilize it is quite as essential. There remains much to be learned 
of what actually takes place in the utilization of calcium. 

Phosphorus is essential. The best foods to provide phosphorus are meats 
and milk. There is little else of value for this purpose. 

The intriguing problem of hormone deficiencies requires some remarks re- 
garding at least one, the thyroid. 

The whole thyroid problem has been reopened by many workers in the 
endocrine field. The active substances of the thyroid hormone, thyroxin, are 
tyrosine and iodine.® Iodine normally combines with tyrosine in the intestinal 
tract. Intestinal disturbances, bacterial in origin, may convert tyrosine to 
tyramine through the action of carboxylase. Experimentally, dogs absorb ty- 
ramine easily from the intestinal tract. The absorption of tyrosine from the 
intestine is, therefore, important in maintaining a normal balance of thyroxin. 
McCarrison, as early as 1921 in an address in Toronto, drew attention to the pos- 
sibility of thyroid dysfunction being associated with intestinal disturbance.’ 

Marked hypothyroidism carries a classical symptomatology. Borderline 
types and early involvement are not as simple, requiring careful history, investi- 
gation, and observation. 

The basal metabolic rate is an estimation of the amount of energy being 
used by the patient at rest, that is, in a basal state. The thyroid activity when 
the patient is at rest is only one factor that is so measured. 

The relation of thyroid to growth has been well presented by Todd*® which 
he illustrated so well with the skulls of thyroidectomized sheep. 

A group of chemical substances capable of active oxidation-reduction reac- 
tions, have been called vitamins. These have a stimulating effect on cellular 
growth, and another function which is related to the hormones. One relation- 
ship has certainly been established, that is, the case of vitamin E and ovarian 
funetion. One can easily see why there have been so many functions attributed 
to the vitamins. 

The autonomic nervous system must be considered in evaluating the deficien- 
cies of any patient. There must be a physiologic balance between the sympathetic 
and the parasympathetic. 

Since the circulatory system distributes nourishment to the tissues through 
the eapillaries, we make sure there is sufficient blood supply in these minute 
vessels. 

Anemia, apart from that due to hemorrhage, is generally a symptom of a 
deficieney disease. Efforts for its correction are directed toward the causative 
deficiencies. 

Levy, in a recent paper in the AMERICAN JOURNAL OF ORTHODONTICS AND 
ORAL SurGerY, July, 1940, has expressed a truth by quoting from Socrates. In 
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summary he suggests that when there is pathology in the teeth or surrounding 
tissues, this is only a part of a complex present in other parts of the body. 

The following cases illustrate the relation between the mouth and some of 
the deficiencies. All irrelevant details of histories are omitted. 


Case 1.—Miss U. H., aged 17 years, was sent as a problem in earies, there 
being twenty-seven cavities. She had always been a dental problem. She had 
had influenzal pneumonia at 5 years, and this was followed by an otitis media. 
Orthodontic work had been done in Europe where she was a resident in school. 
There was a red blood count of 4.18 million and hemoglobin 86 per cent. 
Measurement of the size of the red cells was macrocytic. The nail-fold capillaries 
could be seen in about one quarter the normal number. A Peck test for capillary 
fragility was positive, and a measure of ascorbic acid in the tissues was low. 
Menses appeared at 15 years. Examination of chest and abdomen showed 
no abnormality. 
Treatment included a balanced diet, liver extract, and ascorbic acid. 
Comment.—Several months have elapsed with no further caries. It was sug- 
gested by her dentist that it was possible that she did not adjust herself easily to 
the diet away from home and, therefore, used only foods that were chiefly car- 
bohydrate. 


CasE 2.—J. E. was aged 16 years 7 months. Her orthodontist found that he 
could not complete his work satisfactorily because of deficient mineralization. 
There had been measles at 4 years and mumps at 6 years. While her brother 
grew normally, she exhibited no typical growth spurts. She had marked caries. 
Some of her findings are of sufficient interest to report in detail. 


Blood Counts: June July Sept. 
Red blood count 4.57 5.1 4.82 
Hemoglobin 76% 76% 96% 
White blood count 4,200 4,800 8,900 
Differential white blood count normal normal _ 
Platelets normal 

Blood Sugar 114 mg. % 

Calcium 9.4 

Phosphorus 4.1 

Cholesterol 138 
Basal Metabolic Rate minus 22% 


Urine: Reaction hydrogen-ion concentration 7.2 
Sugar—a faint trace 
Microscopic—A few bacteria, otherwise normal. 
Her treatment was as follows: Calcium gluconate, iron, carotene, and suffi- 
cient milk included in her diet. The urinary infection was cleared up. 
Comment.—If ascorbic acid had been available at the time of this patient’s 
observation, it would have been added to advantage. Where there is a low blood 
cholesterol and a low basal metabolic rate, thyroid medication is not always neces- 
sary to attain a result. 
The clinical result was satisfactory because the patient received enough eal- 
cium; her anemia was adequately corrected; and the urinary infection was 
eliminated. The leucopenia was finally replaced by a normal white cell count. 
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No change was noted in the position of the teeth following removal of the 
retaining appliance. 


Case 3.—Mr. R. J. N. was 30 years of age. For ten years he had been losing 
weight while eating sufficient food. He noted that he suffered extreme fatigue 
and was afraid he had tuberculosis. He had constantly recurring colds, nasal 
polypi, and the antrum had been drained. The only factor in the family history 
that was relative was that his mother had had a macrocytic anemia. 

He was found to have a lowered basal metabolic rate and insufficient blood 
phosphorus. Since his blood cholesterol was high he was given only very small 
doses of thyroxin and glycerophosphates until the blood phosphorus was normal. 
Thyroxin was increased, and his improvement was so definite that little else 
seemed necessary since his fatigue and frequent respiratory infections had ceased. 

However, on seeing his dentist he got a report that there was some osteo- 
porosis and a little later acquired a pharyngitis. He was given 150 mg. ascorbic 
acid daily, to be reduced in a few days to 50 mg. daily. The thyroxin had been 
increased to what was found to be his maintenance dose of 1 mg. daily. 

Comment.—Of particular importance is the family history. The patient’s 
mother had suffered an anemia since childhood. 

Improvement in this patient’s condition has been striking. He did not 
suffer from osteoporosis. He had no pain in weight-bearing joints and no x-ray 
evidence. There was some resorption of the alveolar process. 

This patient’s dental problems, along with his other abnormalities, will be 
less difficult in the future since any increased functional demand is now well met. 


CasE 4.—S. B., aged 10 years 11 months, was referred after being checked 
for cause of a chronic cough. Tuberculosis was carefully ruled out. Marked 
muscular fatigue necessitated her being home from school a year. She slept more 
than average. 

There was a history of frequent colds, eczema, hay fever, and caries. Her 
findings showed a macrocytic hypochromie anemia which had existed over several 
years. Very few capillaries were seen. Only slight capillary fragility. 

Saliva counts were done by Dr. Philip Jay. However, too many other fac- 
tors existed to allow the limitation of carbohydrate to be of value; still, it re- 
mains reduced. 

Immediate increase in number of visible nail-fold capillaries was accom- 
plished with histamine, and a correction of the anemia was started. Later 
ascorbic acid was added. 

A rather extensive progressive caries is no longer in evidence. 

Comment.—Here is illustrated the fact that correcting local pathology must 
be supported by a normal physiologic background. 

Cases 5 and 6.—C. E. and N. E. were aged 5 years 9 months and 7 years 2 
months. These sisters suffered colds continuously throughout each winter. 

They are presented here as examples in which the correction of this sus- 
ceptibility to colds should be part of a prophylactic program. Their mouths and 
teeth are now normal. 
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Both suffered severe attacks of measles and pertussis. 

In determining their bone age, which was found to coincide with their 
chronologic age, very marked bone scorings were seen in both cases. 

All other findings are normal or not applicable. 

Comment.—If these acute infections were severe enough to produce such 
marked seorings, their mouths will require careful dental care until the suseepti- 
bility to respiratory infections is past. However, it is to be noted that the rela- 
tively small number of cases which have shown marked bone scorings in the 
radius have not been dental problems. 


Case 7.—Mr. D. B., aged 33 years, was a patient with ocular hemorrhage 
which was controlled over a period of four years. Cataracts appeared in both 
eyes. The oculist removed the more advanced eataract. Recovery was slow and 
difficult. 

He had been a very difficult patient because of a marked sympatheticotonia 
in which his approach to all his problems was most intense. 

Although he had had frequent dental care, it was felt this may not have 
been adequate. He had several extractions without improvement. A more com- 
plete and efficient examination resulted in further extractions followed by a 
‘apid improvement in the operated eye. 

Comment.—An imbalance in this patient’s nervous system made the routine 
course of treatment impossible. His attitude toward proper dental investigation 
could only be corrected by the impending disaster of the possible loss of vision 
in his operated eye. 

Radical variations from the normal autonomic balance require radical 
changes in the routine procedure of treatment. 

Case 8.—Miss F. 8S. was aged 49 years. This patient came suffering from 
an acute sciatica. Her progress was very slow. There was a functional recovery, 
but it was not a satisfactory one. 

Throughout the observation of this case there was always noted a retention 
of fluid in all the tissues. 

The following findings may be of interest: The red blood count was con- 
stantly reduced, and platelets were constantly reduced. The Peck test was 
positive. The skin ascorbic acid was much reduced. Few nail-fold capillaries 
were seen. The basal metabolic rate was lowered. There was excessive uterine 
bleeding. 

Besides the treatment of the sciatica she received ascorbic acid. 

The edematous condition of her gums proved to be a splendid index of the 
effect of treatment, as improvement occurred in direct response to ascorbie acid, 
the larger the dose the greater the improvement. The edematous gingival tissue 
returned as soon as the dosage was reduced. 


The amounts required to get improvement were 150 mg. daily by mouth, 
and an additional 500 mg. intravenously, weekly. 

Comment.—This demonstrates the value of ascorbic acid where it has been 
proved to be deficient. A similar benefit was noted in the sciatica. 
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SUMMARY 


Some facts relating to calcium utilization have been reviewed. 

The importance of protein in the production of thyroxin is stressed. 

Ascorbic acid deficiencies have been illustrated in case histories. 

The role of the autonomic nervous system, the capillary circulation, and 
anemia has been pointed out. 


Acknowledgment is extended to those of you who have helped in the case problems 
presented. 
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THE INFLUENCE OF MOVING DECIDUOUS TEETH ON THE 
PERMANENT SUCCESSORS 


CARL BREITNER, M.D., New York, N. Y. 


HIS paper deals with the effect that orthodontic treatment of the deciduous 

and mixed dentition may have upon the developing permanent teeth. A 
definite knowledge of the tissue reactions which oecur during deciduous tooth 
movement is essential to this problem. Therefore, the important aspect of this 
presentation is a histologic study of these tissue changes. The results of such 
study may be of assistance in determining: 


First: the age level most desirable for orthodontic treatment, 
Second: the type of appliances suitable for treatment of the 
deciduous dentition. 


LITERATURE 


Histologic evidence of the influence of deciduous tooth movement on the 
tooth germs has been published only, to the author’s knowledge, in an article 
by M. Tischler and the author.’ Related histologic findings were published by 
Rudolf Kronfeld,? Johnson, Appleton, and Rittershofer? and Weinmann and 
Kronfeld.* 

The question of the age at which corrective orthodontic treatment is most 
advantageously begun has been widely discussed. Most textbooks of ortho- 
donties include a chapter dealing with this problem. Various opinions have 
been expressed by Angle,> Baker,® Hellman,’ Hopkins,’ Johnson,® Lewis,’° 
Lischer,'! MeCoy,'? Mershon,'® Northeroft,’* Strang,’*> Waugh,’® and others. 


METHODS AND MATERIALS 


Histologic investigations were conducted on several Macacus rhesus and one 
Java monkey after they had been subjected to experimental orthodontic treat- 
ment. The material obtained from the Macacus rhesus monkeys originated in 
part from a series of experiments which were described in the June, 1940, issue 
of this Journal.*?7 A Java monkey with full deciduous dentition was used to 
complete the investigation, and in this part of the work the author had the co- 
operation of Dr. M. Tischler. 

Fig. 1 shows a tooth germ situated between the roots of a maxillary decidu- 
ous molar. One would expect that the tooth germ which is surrounded by decidu- 
ous roots must move with them. The histologic evidence of this fact is shown 
in Figs. 2, 3, and 4. Fig. 2 represents the lingual root of a maxillary deciduous 
molar. (In a center section no buceal root is visible.) The areas enclosed in 

Read before the New York Society of Orthodontists, Nov. 12, 1940. 

From the School of Dental and Oral Surgery, Columbia University, New York. 
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the frames A and B are shown in higher magnification in Figs. 3 and 4, re- 
spectively. In Fig. 3 (frame A of Fig. 2) we see, to the right, part of the decidu- 
ous root (D). The periodontal space (P) is narrowed as a sign of pressure, 
and the periodontal tissue is slightly crushed in one place (C). There is an 
adjoining thin layer of bone which shows giant cells (@), a sign of resorption. 
To the left in the same figure we see part of the tooth follicle. This picture in- 
dicates movement of the deciduous root toward the tooth germ. Fig. 4 shows a 


Fig. 1.—Buccolingual section through a maxillary deciduous molar. Future permanent premolar 
lying between the roots. 


Fig. 2.—Buccolingual section through a maxillary deciduous molar. (Center section shows only 
lingual root.) See Figs. 3 and 4 showing frames A and B in high power, 
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higher magnification of frame B of Fig. 2. To the right we see the ename! 
matrix (M) of the germ lined with ameloblasts (A). The bright area repre 
sents the stellate reticulum bordered by bone tissue to the left. Giant cells 
(G) indicate that the bud is moving in the same direction as the adjoining 
deciduous root. The photomicrographs shown above are evidence that a tooth 
germ enclosed between the roots of a deciduous tooth moves with the roots. 


Fig. 3.— Frame A of Fig. 2. D-deciduous root. P-periodontal membrane. C-crushing of perio- 
dontal membrane. G-giant cells. 


Fig. 4.—Frame B of Fig. 2. M-enamel matrix of the germ. A-ameloblasts. G-giant cells on the 
bone toward the germ. 

Fig. 5 shows a mesiodistal section of a mandible of a young Macacus rhesus 
in which the erupted deciduous molars were moved mesially (arrow). A labial 
arch, pressing against one central incisor, was ligated to buccal tubes soldered 
to thin metal caps which were cemented onto the deciduous and first permanent 
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molars. Again, three framed areas, A, B, and C of Fig. 5, are shown in higher 
magnification in the following photomicrographs, Figs. 6, 7, and 8. 

Fig. 6 (frame A of Fig. 5) shows to the left the germ of the permanent sec- 
ond premolar. Part of the distal root of the second deciduous molar (FR) is 
visible in the middle of the picture, and the root of the permanent molar can be 
seen on the rig Tie roots of the deciduous and the permanent molars are 
surrounded by ~»n. .issue which shows changes characteristic of tooth move- 


Fig. 5.—Mesiodistal section through the mandible. Bodily movement in mesial direction. See 
also Figs. 6, 7, and 8 showing the framed areas A, B, and C in high power. 


Fig. 6.—Frame A of Fig. 5. R-deciduous root. P-mesial root of first permanent molar, G-giant 
cells, O-osteoblastic lining. 


ment. There is bone resorption (giant cells) at G and deposition of new bone 
lined with osteoblasts toward the germ and the deciduous root at O. This bone 
deposition and resorption indicate movement of both the germ and the roots in 
the same direction, namely, to the left in the picture. Since the germ is located 
in front of the root of the erupted tooth in the direction of its movement 
(pushed), this influence is easily comprehended. 
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The following two pictures illustrate the condition of the unerupted sec- 
ond molar which, as will be shown, is also in a state of mesial migration. Fig. 7 
(frame B of Fig. 5) shows to the left part of the interalveolar septum (8S) 
between the erupted first and the unerupted second molars; to the right a por- 
tion of the root of the unerupted molar is visible. The connective tissue between 


Fig. 7.—Frame B of Fig. 5. S-interalveolar septum. O-osteoblastic lining. G-giant cells, 
periodontal membrane of unerupted second molar. 


Fig. 8.—Frame C of Fig. 5. R-root of unerupted second molar. A-alveolar bone, O-osteo- 
blastic lining. P-periodontal membrane (compare width with same structure on mesial side in 
Fig. 7). Germ moves mesially. 
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these two structures represents the periodontal membrane (P). Many giant 
cells (G@) which are found toward the periodontal membrane indicate active 
resorption. On the other hand, the bone trabecula visible in the picture to the 
extreme left shows osteoblastic lining (O) toward the marrow. Fig. 8, frame C 
of Fig. 5, shows the root surface (R) of the same unerupted second molar to 
the left, and alveolar bone (A) to the right. The periodontal space between 
these two structures is about twice as wide as in the preceding picture (same 
magnification). The bone shows osteoblastic lining (O) toward the peri- 
odontium. Figs. 7 and 8, taken from the mesial and distal side of the follicle, 
are a definite indication of mesial migration of the germ. 


Fig. 9.—Mesiodistal section through the maxilla. Bodily movement, Framed areas A and 
B appear in higher magnification in Figs. 10 and 11. Note root resorption in first permanent 
molar. 


The next pictures are taken from the maxilla of the same animal in which 
the teeth were moved distally instead of mesially. A labial arch fixed on caps 
cemented to the molars was ligated to a central incisor which thus was pulled 
labially, while the distal reaction of the force pushed the molars distally. Fig. 9 
represents a survey of a second deciduous molar, first permanent molar, and un- 
erupted second molar. Frames A and B are magnified in Figs. 10 and 11. Fig. 
10 shows the root of the permanent first molar (#) to the left and the enamel of 
the unerupted second molar (Z£) to the right. The bony septum between these 
structures shows signs of resorption (giant cells, G@) toward the root of the 
erupted tooth, and osteoblastic lining toward the other side. This is an indica- 
tion of distal pressure on the erupted permanent molar. That the germ of the 
unerupted second molar also moves distally is verified in Fig. 11 (frame B of 
Kig. 9). Part of the enamel (£) of the germ is visible to the left, while the 
bone to the right is absorbed. The presence of absorption is manifested by the 
several osteoclasts lying in Howship’s lacunae (at @) and by the serrated sur- 
face of the bone. The implication of these findings will be discussed later. 

The next three pictures originated from a young Java monkey. Fig. 12 
shows the appliance used in this case. It consists of caps cemented on the 
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deciduous canine and first molar with lingual extension wires to the second 
a 
deciduous molar and incisors on both sides. The caps were connected by a 


serew over the palate. Thus the distance between the right and left side of the 


jaw could be increased by gradual tightening of the screw. The canine and 


first molar were moved bodily. Fig. 13 shows a survey of a deciduous cuspid 


W 


R-distal root of first permanent molar. G-giant cells. H-enamel of 


Fig. 10.—Frame A of Fig. 9. 
unerupted second molar, 


Fig. 11.—Frame B of Fig. 9. H-enamel of unerupted second molar. G-giant cells. Germ moves 
distally. 
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with two adjoining tooth germs, probably the future lateral incisor and canine. 
The deciduous canine was moved bodily in the direction indicated by the arrow. 
Fig. 14 shows the framed region in higher magnification. Part of the root of 
the deciduous tooth (FR) lies to the left and the tooth germ is situated to the 
right. Between them is the periodontal membrane (P) of the deciduous tooth 


Fig. 12.—Appliance used on Java monkey. Bodily movement of III and IV. 


Fig. 13. Fig. 14. 


Fig. 13.—C-deciduous canine. Bodily movement, Framed area appears in higher mag- 
nification in Fig. 14. 

Fig. 14.—Framed area of Fig. 13. R-deciduous root’ P-periodontal membrane. B-bone. 
O-osteoblastic lining. G-giant cells. 
and a bony trabecula (B). Toward the germ the trabecula shows signs of resorp- 
tion which is indicated by osteoclasts at G and osteoblastic lining toward the 
periodontal membrane of the deciduous tooth. This resorption and deposition 
indicate that the germ is following the movement of the adjoining deciduous 


root. 
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All photomicrographs shown so far originated from specimens obtained by 
bodily movement of erupted teeth with adjoining buds. The following pictures, 
however, show the result of tipping movement of such teeth. Fig. 15 is a sur- 
vey of a sagittal cut through the maxilla of a Macacus rhesus monkey. The 


Fig. 15.—Mesiodistal section through maxilla. Tipping movement. Crown and roots move 
in opposite directions (arrows). Framed areas A, B, C, and D appear in higher magnification in 


Figs. 16, 17, 18, and 19. 


Fig. 16.—Frame A of Fig. 15. Cervical region of permanent molar and alveolar septum. R-root 
of permanent molar. G-giant cells. O-osteoblastic lining. 


second deciduous molar and germ of the second premolar lie to the right, the 
germ of the second molar to the left, and the erupted first permanent molar in 
the middle. The erupted teeth were tipped as indicated by the arrows in Fig. 15 
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and verified in the following photomicrographs, which are higher magnifications 
of the framed areas A, B, C, and D in Fig. 15. 

Fig. 16 (frame A of Fig. 15) shows to the left a cervical part of the mesial . 
side of the root of the permanent molar (RF); to the right is the interalveolar 
septum. This picture is a perfect example of bone resorption due to pressure. 
Many osteoclasts are visible (G), while the bone is rebuilt toward the marrow, 
as indicated by osteoblastic lining (O). Pressure in the direction of the arrow 
is evident. 

Fig. 17 (frame B of Fig. 15) represents to the left the apical region of the 
same side of the root of the permanent molar (R), bordered on the right by the 
periodontal membrane (P) and a bony septum (S). At the extreme right, part 
of the tooth follicle (/') of the second premolar is visible. Osteoblasts line the 
bony septum toward the root of the permanent molar (Q) and giant cells (@) 
are visible toward the germ. It is evident that the apical region moves in a 
direction opposite to the direction of the movement of the cervical region, while 
the adjoining germ moves in the direction of the apical region. This movement 
is also shown in Figs. 18 and 19. 


Fig. 17.—Frame B of Fig. 15. Apical region of permanent molar. R-root. P-periodontal 
membrane. S-septum between first molar and second premolars. F-follicle of second premolar. 
G-giant cells. O-osteoblastic lining. 

Fig. 18 is a higher magnification of the framed area C in Fig. 15. It shows 
the mesial side of the germ of the second premolar (B) to the left, and the apical 
region of the mesial root of the deciduous second molar (R) to the right. The 
bony trabecula between the two structures is lined with osteoblasts toward the 
germ and shows all signs of bone resorption toward the deciduous root (osteo- 
clasts at G). Both tooth germ and deciduous root are moving distally, as indi- 
cated by the arrow in Fig. 15. 
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Finally, Fig. 19 (frame D of Fig. 15) is a confirmation of the distal move- 
ment of the germ. The bony trabecula (B) to the left of the germ is resorbed 
toward the germ, as indicated by giant cells (@) and osteoblastic lining (QO) on 
its other side. 


Fig. 18.—Frame C of Fig. 15. Germ of second premolar. R-root of deciduous second molar. 
G-giant cells. O-osteoblastic lining. Typical picture of bone transformation. 


Fig. 19.—Frame D of Fig. 15. B-bone between permanent molar and germ of second pre- 
molar, all structures of which are visible to the right. G-giant cells. O-osteoblastic lining. 
Germ movement opposite to that of crowns of erupted teeth, 
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DISCUSSION 


Orthodontic treatment of the deciduous dentition may have an indirect 
and a direct influence upon the development of the permanent dentition. 

I. Indirect Influence: All authors are agreed that by correcting abnormal 
occlusion in a child we enable him to use his jaws in the proper manner, a con- 
dition which is essential to further normal development. 

II. Direct Influence: The study of the photomicrographs reproduced 
here shows that orthodontic movement of deciduous teeth induces migration 
of the underlying or adjoining tooth germs. The direction of this migration is 
the same as the direction of the movement of the roots of the deciduous teeth. 
These facts can be deduced from the photomicrographs as follows: 

In Figs. 1 to 4 a tooth germ is situated between the roots of a deciduous 
molar. It moves with these roots. The movement of the germ, as well as that of 
the roots of the deciduous molar, is indicated by the accompanying resorption 
and deposition. 

The results in Figs. 5 to 8 were obtained by mesial movement of the decidu- 
ous and the first permanent molars. Bone deposition and resorption at charac- 
teristic locations permit the conclusion that the underlying tooth germs migrated 
in the same direction. In these pictures the germ of the second permanent pre- 
molar was situated ahead of the roots in the direction of their movement. Fig. 5 
also shows the germ of the permanent second molar. That this germ also moves 
mesially is proved by the bone changes seen in Figs. 7 and 8. Figs. 9, 10, and 
11 as well as Figs. 13 and 14 disprove the interpretation of this movement ‘as 
normal mesial growth. In Figs. 9, 10, and 11 we see the germ of the second 
permanent molar pushed distally by a corresponding movement of the first 
permanent molar, and in Figs. 13 and 14 we see that the tooth germ follows a 
bueeal movement of the adjoining deciduous root. 

In Figs. 13 and 14 the tooth germ lies behind the moved deciduous root in 
the direction of the movement. Here too bone deposition and resorption in- 
dicate that the germ follows the movement of the root. 

We may draw the following conclusions from the photomicrographs, Figs. 
1 to 14: 

A, A tooth germ situated between the roots of a deciduous tooth follows the 
movement of these roots. This is made possible by resorption and deposition of 
the surrounding bone (Fig. 20). 

B, A tooth germ situated next to the roots of a deciduous tooth in the path 
of its movement is pushed in the direction in which the root moves (Fig. 21). 

C, A tooth germ situated next to the root of a deciduous tooth and behind 
this root in respect to the movement is pulled in the direction of the root 
(Fig. 22). 

Having established the effects which active orthodontic treatment of the 
deciduous dentition has upon the future permanent teeth, we may now discuss 
the implications that these effects have in regard to the period of life at which 
orthodontic treatment may preferably be undertaken. There is little or no dis- 
agreement among authors that the orthodontist should interfere in order to assist 
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nature during the developmental period by all means except treatment by ap- 
plianees. This interference includes treatment of caries in the deciduous denti- 
tion, space retention of prematurely lost deciduous teeth, removal of super- 
numerary teeth, and promotion of the general health. But whether or not active 
treatment by appliances should be undertaken before the completion of the per- 
manent dentition is a much disputed question. One of the prerequisites to the 
answering of this question is the definite knowledge of the manner in which 
treatment of deciduous teeth influences further development. Because of the 
great variety of anomalies no general rule can apply to all eases. It is not the 
chief purpose of this paper to analyze the advisability of treatment by appliances 
in different types of anomalies at certain ages. It is intended rather to clarify 
the question of whether treatment of the deciduous dentition can have the de- 
sired effect on the permanent teeth. A few examples of indicated early treat- 
ment, however, will be given. 

Present literature gives no definite answer as to the best age in which to in- 
stitute necessary orthodontic treatment. Some authors advocate treatment as 
early as the third year of life; others maintain that it is preferable to begin after 
completion of the permanent dentition. Treatment is also held to be indicated 
only during certain periods of active growth of the skull. 

Angle’s textbook® (page 309) says, ‘‘. . . it becomes an axiom that the 
proper time to begin treatment is as near the beginning of the variation from 
the normal in the process of the development of the dental apparatus as pos- 
sible. ...’’ He continues on page 311, ‘‘ Unless some unusual physical condition 
of the patient exists it is unquestionably a serious mistake without the least 
argument in its favor to defer the operation until all the teeth shall have 
erupted. ...’’ 

Charles R. Baker,® in an article entitled ‘‘Time for Corrective Orthodontic 
Treatment,’’ writes, ‘‘I am firmly of the opinion that the deciduous dental 
arches should receive corrective orthodontic treatment in cases where there is 
abnormal arch form in a marked degree, in cases where there is abnormal antero- 
posterior arch relationship, in cases of a ecross-bite, in cases where there is a 
lack of occlusion of the posterior teeth, and in eases of open bite. . . . the treat- 
ment should be applied at a time when the roots of the deciduous teeth are fully 
developed and no absorption of them has occurred, for at this time there is a 
minimum of development of the permanent teeth.’’ 

Dewey-Anderson’s textbook, Practical Orthodontia,"*® says concerning the 
time of treatment, ‘‘The most opportune time to begin the treatment of a case of 
malocclusion varies with each individual. In years past it was not uncommon 
to hear the statement made that treatment should not be undertaken until the 
child was about twelve years of age. . . . In the past years, however, orthodontists 
and general dentists seemed to feel that the earlier the treatment the better.’’ 

Milo Hellman,’ in an article entitled ‘‘Growth of the Face and Occlusion of 
the Teeth,’’ writes, ‘‘ When, however, I do find that orthodontic treatment cannot 
be avoided I try to adjust the time of mechanical interference to the period of 
most active growth.’’ In another paper entitled ‘‘Failures in Orthodontic 
Treatment’’ Hellman writes, ‘‘Because of our ability to do, and because of the 
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inference that the earlier the treatment is started the better it is, we are often 
liable to, and many actually do, start orthodontic treatment too early. The 
inevitable result is an inordinately long period of treatment, overworked teeth 


and surrounding tissues, sometimes the onset of caries and often mechanical 
abrasion, unfavorable physiologic conditions and obscure psychologic dis- 
turbances. What is most distressing is that when treatment is started too early 
the orthodontic results are never satisfactory.’’ 

John V. Mershon® writes, ‘‘The fact is, some operators begin cases too soon. 
There is too much treatment of the deciduous denture. . . . I presume the belief 
which impels orthodontists to begin work in the deciduous denture is that cor- 
rections, made early, will be reflected in an improvement of the permanent 
teeth and alveolar process when they develop. This reasoning is fallacious 
because the deciduous alveolar process goes with the loss of the deciduous teeth 
and the permanent teeth are supported by a new alveolar process which develops 
as the teeth erupt . .. it makes us wonder why orthodontists feel that they, 
through treatment, can influence the permanent dentition for the better, when 
natural growth processes so often operate in the opposite direction. What gener- 
ally results from treatment of the deciduous denture is an increased rapidity of 
the resorption of the roots of the deciduous teeth and, in consequence, of the 
deciduous alveolar process.’’ 


Fig. 20. Fig. 21. Fig. 22. 


Robert H. W. Strang’® in his Textbook of Orthodontia (page 366) takes 
a very broad view of the problem, advocating various rules to be observed. 
‘While denture growth is distributed over a long period of years, yet, at various 
times, there is growth acceleration at localized areas. Consequently, from a 
physiologic standpoint, it is good judgment to inaugurate mechanical stimulation 
of growth activities at the age that corresponds to the normal growth period 
for the particular location requiring help or as soon after this time as the ortho- 
dontist decides that normal growth is inadequate.’’ Speaking about certain cases 
of lacking interproximal developmental spacing, Strang says (page 366), ‘‘. .. it 
is safe to conclude that such a case needs mechanical interference not later than 
at six years of age.’’ And speaking of faulty mesiodistal relationship of the 
body of the mandible with the cranial anatomy, Strang states (page 377), 
‘*, . the sooner all errors that lead to the establishment of such conditions are 
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corrected, the better for the patient.’’ But Strang also gives (page 368) the 
following rules: 

**1. It is not safe to move lateral incisor teeth when their roots are so closely 
associated with the crypts surrounding the crowns of the permanent canines.”’ 
(Because of root resorption.) 

‘“*2. Moving the permanent and deciduous molars distally at this early age 
will not take the erypts of the premolars and canines with them because the 
roots of the deciduous molars, at least those of the first deciduous molars, are too 
far absorbed to influence the underlying crypts of the premolar teeth and there is 
no possible way of overcoming the abnormal mesial position of the erypts of the 
permanent canines. ... Therefore it seems much better to delay all treatment un- 
til such time as all tooth movements can be coincidentally effected. .. .’’ 
Strang gives no histologic evidence in support of his opinion. 

The histologic sections shown in this paper may give some information 
about the influence of deciduous tooth treatment on the permanent successors. 
It does not seem impossible that a certain type of treatment (as for example 
the strong forees of an edgewise or ribbon arch) may be responsible for some 
discrepancies found between the histologie pictures and the experience described 
by Strang. 

We may conclude this review of current literature on the subject of proper 
time for orthodontic treatment by quoting the opinion of Leuman M. Waugh:?® 
‘‘It has been my conviction for many years and I have taught my students, 
that orthodontic treatment should be begun as soon as a condition becomes suf- 
ficiently pronounced to be apparent that nature cannot correct it unassisted. .. . 
I emphasize that orthodontic treatment does not imply the placement of appli- 
ances only but that it may conveniently be divided into seven stages as follows: 


1. Physiologic—thorough use in mastication, correct speech, and breath- 
ing 

2. Psychologic—habit breaking, ete. 

3. Exercisers—bite strap, odontobell, ete. 

4. Myofunctional therapy 

Medical—pediatries, rhinologics 

Surgical—removal of supernumerary teeth, exposure of impactions, 
eleft palate, cleft lip 

. Appliance therapy.”’ 


7 


According to Dr. Waugh’s opinion, 30 to 50 per cent of anomalies in the per- 
manent dentition requiring orthodontic treatment by a specialist could be 
avoided by proper measures taken during development. 

In considering the proper time for treatment we must also remember the 
potential damage done by early treatment. Kronfeld? says, ‘‘ Radiographs of 
teeth subjected to orthodontic treatment in early life sometimes show blunted, 
shortened roots, different from other roots in the same mouth. The history of 
these teeth suggests that some force may have deformed the developing root 
ends. Johnson, Appleton, and Rittershofer* found that Hertwig’s sheath at 
the open foramen of a young, moved tooth showed a distinct deformity that was 
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not present in a control tooth of the same animal. In the experiments of Gott- 
lieb and Orban root deformities were produced by applying orthodontic forces 
to very young teeth. In these teeth Hertwig’s sheath appeared deformed and 


folded. If an animal was kept alive long enough to allow the apex to form 
completely, a corresponding deformity was found in the root end. The entire 
root was shorter and blunter than the control teeth of the same animal.’’ 


These observations deal with the movement of incompletely developed per- 
manent teeth. They seem to refer to the results of exerting excess strain rather 
than gentle orthodontic forces. Nevertheless we cannot exclude the possibility 
of damage being done to Hertwig’s sheath of tooth germs by moving them indi- 
rectly, as through deciduous tooth movement. Such evidence of potential dam- 
age done to tooth germs by traumatic injuries was given by Weinmann and 
Kronfeld* in a recent publication. The authors show in photomicrographs of 
human unerupted teeth disturbances in the region of Hertwig’s epithelial sheath 
and elsewhere due to pressure phenomena during physiologic growth processes. 
It is conceivable that such damage may also occur under the additional stress 
of orthodontic movements. These possibilities should be kept in mind. 

Histologic investigation shows that judicious treatment of the deciduous 
dentition can influence the permanent successors. We may now, therefore, ap- 
proach the problem whether in certain cases early orthodontic treatment would 
not be more desirable than late treatment. Let us first consider the advantages 
of early orthodontic treatment. These advantages may be summarized in one 
word—prevention. The prevention of more aggravated cases of malocclusion is 
the primary objective. 

Indications of future malocclusion of permanent dentition may be in evi- 
dence early in the development of the deciduous dentition. These indications 
may: be summarized as: 


1. Lack of proper spacing between teeth, 

2. Improper interdigitation, 

3. Faulty mesiodistal relationship of jaws 
(Class II and Class ITT). 


The advantages of correction of these early symptoms of later and more ag- 
gravated cases of malocclusion are numerous. Some conditions (e.g., lack of 
space) lead invariably to more extensive anomalies and others (e.g., false inter- 
digitation ) can never correct themselves. Therefore in such cases prompt inter- 
ference is imperative as a prophylactic measure. Early treatment is further 
indicated in all cases of faulty mesiodistal relationship of the jaws (Class II 
and Class III). Some—we know by experience—will not respond sufficiently 
to treatment after the completion of the permanent dentition, after bone and* 
muscles have functioned in the wrong relationship for many years. This ap- 
plies definitely to Class III cases; many cases of Class II will also be brought 
to a better functional and cosmetic result if their correction is attempted early. 


This statement is not intended to advocate the active correction of all 
anomalies of the deciduous or mixed dentition. Some conditions often correct 
themselves and therefore require no interference. Examples of such cases are 
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diastemas, lingually erupting lateral incisors (especially in the mandible) and 
certain rotations, conditions which are often nothing else than the persistence of 
typical germ positions in the jaws. Their spontaneous correction sometimes oc- 
curs belatedly, during the completion of the root after eruption. Generally 
speaking, most anomalies occurring before the sixth year of life do not concern 
single teeth, but rather groups of teeth, entire jaws, or their relationship. Cor- 
rections of such anomalies often do not require highly specialized or complicated 
appliances. A split plate employed to widen the deciduous arch, which acts on 
the teeth as well as on the palate itself, may be of more benefit than a complicated 
appliance in the permanent dentition after consequences of lack of space have 
manifested themselves. An oblique plane may be used in a child of three or 
four years to correct a faulty relationship between the maxillary and mandibu- 
lar incisors which sometimes forces the mandible into a Class III position. This 
may obviate the later necessity of using complicated appliances which, in addi- 
tion, almost never achieve an ideal cosmetic effect. Even though a permanent 
success may not be guaranteed, the chances are worth taking. 

Let us now consider the possible claims against early treatment. They 
have all been presented earlier but may be now summarized as 


1. Lack of effective or desired results upon the permanent successors, 

2. Prolonged period of treatment, 

3. Developmental disturbances of permanent teeth (potential dis- 
turbances of Hertwig’s epithelial sheath resulting in the possibility 
of root deformities). 


There is very little validity in such dangers. The first two objections have 
been answered in the previous discussion. The histologic evidence presented 
shows that the correction of the deciduous dentition may produce comparable 
results upon the permanent dentition. If the objective of prevention of maloc- 
clusion in the permanent dentition is attained, then the period of treatment is 
certainly considerably shortened and not prolonged. There remains but the one 
question of producing root deformities of the permanent dentition. It is quite 
true that the findings of Weinmann and Kronfeld indicate traumatic changes 
during the development of the dentition probably due to indirect pressure phe- 
nomena such as interosseous fluids on a physiologic basis. It may be argued 
that if traumatic changes may be produced on a physiologic basis then surely 
such traumatic changes should be decidedly more marked under direct pressure 
induced by artificial means. To answer this contention it is necessary to point 
to the fact that the evidence of traumatic changes by Weinmann and Kronfeld 
is not gross but microscopic. Although this has an important academic interest 
one cannot ascribe any practical significance to these findings. While traumatic 
changes produced by the methods advocated for early correction cannot be dis- 
covered it may be emphasized that the forces in such treatment are also on a 
physiologic basis and the resultant traumatic changes therefore cannot present 
any problem of practical significance. 

One more general statement. Whatever one’s opinion about the proper 
time for orthodontic aid, the disadvantages of early treatment should not be too 
emphatically preached. The physician, the practitioner of general dentistry, 
and, through both, the layman, do not always distinguish between treatment by 
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appliances and prophylactic measures. Thus the theory that late orthodontic 
aid is more advantageous may prevent the patient from asking the timely advice 
of a specialist who perhaps would have been able, with simple means—and some- 
times without mechanical treatment—to prevent the development of more serious 
conditions. 


Our considerations of the proper time for treatment were based upon con- 
clusions drawn from the histologic findings which were summarized on page 
1163 as A, B, and C (Figs. 20, 21, 22). For a beneficial treatment in the decidu- 
ous dentition, however, another consideration is essential. Avoid any appliance 
which is liable to produce tipping of deciduous teeth. We come to this conclu- 
sion from studying the histologic pictures reproduced in Figs. 15 to 19. These 
figures show the result on the adjoining germs of tipping of teeth. 

The photomicrographs show that rules A, B, and C apply to tooth germs in 
their relation to the adjoining roots of erupted teeth, independent of the direc- 
tion in which the crowns of these teeth are shifted. We see, therefore, that the 
movement of the roots and not of the crowns is the decisive factor in the in- 
fluence on underlying or adjoining tooth germs (Fig. 23). Since this is so, the 
question of the manner in which the roots of teeth are influenced by orthodontic 
movement of their crowns gains paramount importance. A thorough under- 
standing of the mechanical principles involved in tooth movement seems es- 
sential, for we shall see that the manner in which the root of a moved tooth re- 
acts can vary greatly according to the appliance used. 


Fig. 23. Fig. 24. 
Fig. 24.—Possible combination of physical and biologic action of a force on a tooth. 
a-original position. 


b-result of physical action (rotation center in the apical third of the root). 
c-result of combined physical and biologic action (rotation center at the apex). 


The reaction of the root of a tipped tooth, or, more exactly, the location of 
the point of rotation, has been very much disputed in literature. Oppenheim”? 
quoted by Strang’ in his Textbook of Orthodontia says, on page 192, ‘‘When a 
tooth is tipped by a force it does not represent a two-armed lever, as formerly 
thought, but is a one-armed lever, the apex of the root serving as a pivot or 
center of motion.’’ But in 1936 Oppenheim states*' that it is impossible to imi- 
tate normal speed of tooth movement and consequently a two-armed lever results 
after forty days in monkeys and after eight to ten weeks in humans. 


A. M. Schwarz** comes to the conclusion that in tipping movements of teeth 
the point of rotation is ordinarily situated in the apical third of the root. 
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Rudolf Winkler®* gives a thorough analysis of the mechanical principles 
involved in orthodontic movement of teeth and concludes that the point of ro- 
tation may be situated at different locations under varying conditions. 

Calvin Case** states that a tooth imbedded in a yielding medium and sub- 
jected to a force attached at its crown ‘‘is practically a lever, responding approx- 
imately to the same laws which govern levers everywhere under like conditions 
of stress.’ He upholds that the actions of several types of levers are combined 
in the ‘‘inclination’’ of a tooth and a point of rotation situated at the end of 
the apical third of the root would result. 

Kronfeld in Dewey-Anderson’s textbook'* summarizes this problem: ‘‘Thus 
at present we are faced with two different opinions concerning the location of 
the fulerum in tipping movements of teeth: 1) Oppenheim’s conception of the 
fulerum located at the apex and 2) the findings of Case,?* Johnson, Appleton, 
and Rittershofer,? Schwarz,?? and Gottlieb and Orban,”> who show a position of 
the fulerum slightly apical from the middle of the root. . . . In his recent report 
‘The Crisis in Orthodontia’ Oppenheim”* explains the difference between his 
own findings and those of the other authors mentioned above by the difference 
in the intensity of the foree. He states that if very gentle forces are applied, 
the bone changes are identical over the entire length of the root, decreasing in 
intensity toward the apex, which latter is stationary.’’ 

In reference to these differences of opinion, Allan G. Brodie?’ suggests, 
‘When a sufficiently extensive and carefully controlled research is conducted 
on this question it will probably be discovered that both sides are right in their 
assertions under given conditions. Judging solely from clinical observation of 
many cases, which involve various types of mechanies, it seems possible to bring 
about either of the two conditions—and others in addition.’’ An attempt will 
be made to demonstrate that, indeed, both schools of thought are compatible: 

In tipping a tooth in an individual, and not in a lifeless medium, we must 
consider two factors, the physical, which would apply to any post or tooth im- 
bedded in a medium, and the biologic. The physical action of a tipping force 
undoubtedly produces a fulerum somewhere within the tooth, under usual cir- 
cumstances in the apical third of the root. If, however, only gentle forces are 
applied, and therefore the dislocation of the tooth ensues very slowly, the bi- 
ologic factor may modify the purely mechanical action (Fig. 24). This biologic 
factor is the stimulation of growth of the organ (bone) in the direction of the 
applied foree. Thus. the theater of physical action may be shifted in the direc- 
tion of the force and, under favorable circumstances, the result can be the same 
as that achieved from tipping around a point of rotation at or near the apex. 

The situation of the point'of rotation in tipping movement of teeth is of 
great importance. It determines the manner of motion of the root, and we 
shall see that it can be influenced to a certain degree by the operator. 

In an article dealing with the mechanics involved in moving teeth the 
author?® discussed the situation of the point of rotation. Because of the practical 
importance of this location we wish to summarize in translation part of this 
article: The influence of a force on a tooth depends on 

A. A number of biologie factors varying in different individuals. These are 
such factors as ability of bone deposition and resorption, speed and grade of 
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calcification, connective tissue reactions, ete. These factors are, practically 
speaking, beyond our influence. 

B. A number of physical factors which need to be well understood although 
some of them are also beyond our control. They are 

1. The shape and length of the root, 

2. The resistance of the surrounding tissues. 

(This resistance varies at different locations surrounding a root, and the 
distribution of points of higher or lower resistance determines greatly the re- 
sultant movement. ) 

3. The manner of the application of the force (stationary or simple anchor- 
age), 

4. The intensity of the force applied, 

5. The direction of the force applied, 

6. The location of the application of the foree. 

Points 1 and 2 are beyond the operator’s control. Points 3, 4, 5, and 6 
ean be affected by the design of the appliance. We see, therefore, that although 
the location of the center of rotation cannot be exactly determined it can be 
influenced to a certain degree by the operator. 


‘ 
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Fig. 25. Fig. 26. Fig. 27. 
Figs. 25 to 27.—25, Point of rotation within the root. 26, Point of rotation outside the root. 


27, Point of rotation at infinity. 


The location of the point of rotation, however, determines the type of 
movement produced. This point of rotation is usually situated in the longi- 
tudinal axis of the tooth and may be located within the tooth itself (Fig. 25). 
In the latter case, the crown of the tooth and the part of the root extending up 
to the level of the point of rotation are dislocated in the direction of the force. 
All parts of the tooth beyond the level of the point of rotation move in the oppo- 
site direction. Therefore, the nearer the point of rotation lies to the apex, the 
smaller is the part of the root which moves in the direction opposite to the force 
applied. This part becomes nil if the point of rotation is situated exactly at the 
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apex. In other words, if the point of rotation lies at the apex, the entire tooth 
moves in one direction, in a different degree at different levels. 

As long as the point of rotation lies within the root we speak of tipping of 
the tooth. The point of rotation may, however, be situated in the continuation 
of the longitudinal axis of the tooth, somewhere without the tooth (Fig. 26). 
If it is far enough from the tooth, we deal with a so-called bodily movement in 
which all parts of the tooth move to a considerable degree in the same direction. 
If the point of rotation is assumed to be at infinity, the tooth moves parallel 
to its original position (Fig. 27). 

While points 1 and 2 are beyond our control, we may voluntarily vary 
points 3, 4, 5, and 6, which influence the point of rotation in the following man- 
ner: 

In regard to point 3 (manner of application): If the force is attached at 
one point, or hinged (whereby the axis of the hinge and the axis of the tooth run 
in different directions) the point of rotation will be within the root. Practically 
speaking, the tooth will be tipped. If, however, the force is attached rigidly, 
the point of rotation will be outside of the tooth. In other words, the tooth will 
move bodily. (Angle’s textbook says about bodily movement, ‘‘Stationary an- 
chorage is that form in which the attachment to the anchor tooth is essentially 
rigid so that its tipping is impossible, and if moved at all, it must be dragged 
bodily through the alveolar process in an upright position.’’) 


Q b 
Fig. 28. 

In regard to point 4 (intensity): The stronger the force the nearer will be 
the point of rotation to the point of application of the foree, and the farther 
from the apex. In other words, the stronger the force, the larger the part of 
the root that moves in the direction opposite to that of the applied foree. There 
are several reasons for this phenomenon. A tooth in its socket does not behave 
like a post driven into a homogeneous medium because it is suspended in the 
alveolus by the fibers which constitute the periodontal membrane. In the ap- 
plication of very gentle forces the fibers on the side of presumable pressure are 
merely relaxed, and actual pressure and resistance does not occur (Fig. 28a). 
Under such conditions there is only tension on the side of negative pressure 
(pull). The point of rotation then will be approximately at the apex. If we 
increase our force we will create actual pressure on one side and tension on the 
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other side. Under such conditions there will be resistance on both sides (Fig. 
28b) of the root and the behavior of the tooth will be more comparable to the 
lifeless post in the ground. (There the center of rotation is within the root.) If 
very strong forces are applied, we may even crush the periodontal membrane on 
one point or another, and thus create direct contact between root and bone which 
will act as a fulerum. In such a case the point of rotation will necessarily be at 
the level of the fulerum (Fig. 29). 

In regard to point 5 (direction): It makes a difference whether the direc- 
tion of the applied foree travels as indicated in Fig. 30a, pointing toward the 
crown, or as indicated in Fig. 30b, pointing toward the root. Because the tooth 
is fixed in the alveolus, a force pointing toward the crown (Fig. 30a) will be 
split into two components (the original force or resultant being the diagonal 
of a parallelogram of forces). One component acts at a right angle to the 
longitudinal axis of the tooth (horizontally), the other acts parallel to that 
axis (vertically) tending to pull the tooth out of the alveolus. The fibers of 
the periodontal membrane will be tightened and no active pressure will be cre- 
ated by this second vertical component of the force. Therefore the point of 
rotation will be near or at the apex or even outside the tooth, as illustrated in 
Figs. 26 and 31b. The location will vary according to the value of the vertical 
component. There is, of course, a practical limit to the increasing of that ver- 
tical component. The vertical component is increased by pointing the force 
more toward the crown and it tends to pull the tooth out of the socket and there- 
fore loosen it. 


Fig. 29. a 6 
Fig. 30. 


A force pointing toward the root will be split up in a horizontal and ver- 
tical component. The vertical component will now point toward the apex and 
tend to press the tooth into the alveolus (Fig. 300). This active pressure will 


tend to create a center of rotation within the root. The results of the two con- 
ditions are illustrated in Fig. 31. (We shall encounter similar vertical com- 
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ponents of forees when we shall differentiate between pushing and pulling forces. 
It is the direction of these vertical components which influences the location of 
the center of rotation. ) 

In regard to point 6 (location of the application of the force): The nearer 
the point of application of the force is situated to the gingival attachment, the 
closer the point of rotation moves toward the apex. The reason for this phe- 
nomenon is that the same force applied nearer to the alveolus acts under less 
leverage and therefore acts as a weaker force (Fig. 32). As pointed out in 
point 4 a weaker force tends to create a center of rotation nearer the apex. 

It also makes a difference whether the tooth is pulled or pushed, that is, 
whether the point of application of the force is in front of or behind the longi- 
tudinal axis of the tooth. If the tooth is pulled, the point of rotation lies closer 
to the apex than does the point of rotation of the pushed tooth, all other factors 


a 


Fig. 31. Fig. 32. 


being equal. (The force applied in ligating a tooth to a labial archwire is a 
pushing foree.) The reasons for the difference in action between a pushing 
and a pulling force are: 

A pushing force (f in Fig. 33a) which acts on a tooth in a direction at a right 
angle to the longitudinal axis of the tooth must act at an acute angle (a@ in 
Fig. 33a) to the line connecting the area of the center of rotation with the point 
of application (line a—b in Fig. 33a). The force is therefore split into two 
components. The first acts at a right angle to the line a—b and the second acts 
in the direction of this line, pointing toward the apex (pressing the tooth into 
the alveolus). 

A pulling foree (f in Fig. 33b) which acts on the tooth in a direction at a 
right angle to the longitudinal axis of the tooth must act at an obtuse angle (8 in 
Fig. 33b) to the line connecting the area of the center of rotation with the point 
of application (c—d in Fig. 33b). The force is therefore divided into two 
component forces. One component acts at a right angle to the line c—d and 
the other acts in the direction of this line, pointing toward the crown (pulling the 
tooth out of the alveolus). 
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Both pushing and pulling forces ean be divided into components. The 
pushing force produces a component which always pushes the tooth into the 
alveolus and creates pressure in the periodontal membrane. This pressure, 


as explained in point 5, tends to create a center of rotation within the root (in 
the apical third). 

The pulling force split up into its components always produces a com- 
ponent which acts in a direction toward the crown, pulling the tooth out of 
its alveolus and thus tightening the fibers of the periodontal membrane. This 
tension, as explained in point 5, tends to move the center of rotation toward the 
apex or even beyond the apex as in Fig. 31b. 


Fig. 33. 


Fig. 34. 


The pushing foree of an auxiliary spring often tends to move the center 
of rotation up into the root for an additional reason. The tendency of the 
spring to slip along an oblique surface of the crown may be counteracted by 
auxiliary wires. However, one component of the force parallel to the long 
axis of the tooth remains active. If this component acts toward the apex (v in 
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Fig. 34), a force acting in a direction toward the apex presses the tooth into 
its socket and thus the center of rotation moves more toward the crown (see also 
Fig. 30b). 

The suggestions given should be considered in designing any orthodontic 
device because they determine in part its resulting effect. By acting upon them 
we are able to vary the location of the point of rotation by our choice of appli- 
ance and its particular design and usage. Their observation is of especial im- 
portance in designing appliances for young children as long as there are tooth 
germs in the jaws. 

Practically speaking, if we are to obtain favorable results from orthodontic 
treatment in young children, we should attempt to use appliances which do not 
produce tipping of teeth. The result of a tipping appliance is never ideal. It 
may vary, however, according to the degree and type of tipping produced. If 
the treatment is performed very slowly and other factors do not act to create 
a center of rotation far from the apex within the root, natural growth stimula- 
tion, or the forces of occlusion, may counteract the creation of such an unfavor- 
ably located point of rotation. The resultant benefit will then be doubtful. If 
the mechanical and biologic factors involved are more unfavorable, we are apt to 
produce a tipping of teeth with the center of rotation far within the root. In 
this case the future permanent dentition may be adversely influenced. 


SUMMARY 


Histologic investigation of experimentally moved deciduous and permanent 
teeth and their surrounding tissues reveal : 

Orthodontic movement of teeth of the deciduous or mixed dentition pro- 
duces migration of underlying and adjoining tooth germs. This is made possible 
by bone resorption and deposition. Hence orthodontic treatment in the decidu- 
ous dentition can affect the development of the permanent successors. 


The direction in which tooth germs move corresponds to the direction taken 
by the roots of the adjacent erupted teeth. Therefore movement of the roots 
of these teeth in the proper direction is essential. 


Displacement of the roots of teeth in the same direction as their crowns 
are shifted is assured only if tipping movements are avoided. Where tipping 
appliances must be used observation of the following rule may help to keep the 
center of rotation near or at the apex: ‘‘Use weak forces, applied near the 
gingival margin, in a pulling manner and in a direction never pointing toward 
the root.’’ 


I wish to extend my appreciation to Dr. Leuman M. Waugh and Dr. Moses Diamond of 
Columbia University School of Dental and Oral Surgery for their generous aid. I should also 
like to thank Mr. Alexander Leff and Mr. Irving Weinberg for their assistance. 
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DISCUSSION 


Dr. Lewman M. Waugh.—I know that we are not here for lengthy remarks, but I do 
want to say that when Dr. Breitner showed me the work that he had done some little time 
ago, part of which was published in Vienna, I urged him to present it to you as he has 
done today. I think he has brought out the point that not only do we want pressure 
applied, but more important we want to know what changes that pressure will produce. 
We must apply it within certain rather definite limits in its relationship to the tooth surface. 
When this paper is published, the illustrations will be shown, and I commend to everyone 
the study of what has been given us because so often we may have been bringing about 
in the apical half of the root a movement opposite in direction to that intended. This fact 
favors the use of an exact mechanism, such as the edgewise. With this the band is placed 
in the middle third of the crown, and men who learn to manipulate this appliance tend to 
produce a pressure from a uniform relation to the long axis of the crown and of the root. 
The students with whom I have had the happy privilege of working know that I have always 
emphasized the importance of ‘‘thinking into the tissue.’’ Don’t let the gauge of your 
movement be judged from the change that you make in the position of the crown of the 
tooth. That is entirely secondary. What you must think of is the change that you bring 
about in the supporting tissues as a result of pressure and the series of changes in which 
certain parts of the structure are resorbed and certain other parts built up. I feel that the 
permanent character of our work will be improved if we think of and are guided by that change, 
realizing fully the varying effects of strong or gentle pressures. This will be important in 
planning for the expected result. I consider this contribution of Dr. Breitner’s as one of 
value, and I commend it to your careful study. 


THE PRESENT STATUS OF VITAMIN THERAPY 


FREDERICK M.D., F.R.C.P. (C.), Toronto, Can. 


O BRANCH of medical science has made more rapid advances in recent 

years than has the science of nutrition, particularly as it concerns our 
knowledge of the vitamins. This afternoon we will briefly diseuss what vitamins 
have been demonstrated as necessary for human nutrition, how this information 
has been obtained, the effect of a lack of the vitamins under consideration, just 
where we get these vitamins, and just how we should regard the vitamins from 
the standpoint of the medical practitioner. 

Approximately fifteen vitamins have been demonstrated from animal ex- 
perimental work. Nine have been shown to be necessary for human nutrition. 
These are vitamin A; four members of the vitamin B complex, namely, B, (or 
thiamin), B, (or riboflavin), nicotinic acid, and vitamin B,; vitamin C, the anti- 
scorbutie vitamin; vitamin D, the antirachitie vitamin; vitamin E, the vitamin 
concerned with normal reproduction, and vitamin K, the anti-hemorrhagic 
vitamin. 

Vitamin A.—A lack of vitamin A results in profound changes throughout 
the whole of the body. The columnar cells of the mucous membranes throughout 
the body tend to become squamous in type, thus are incapable of performing 
their normal functions. In humans, the obvious evidence of a marked lack of 
this vitamin is the disease known as xerophthalmia. However, a much smaller 
deficiency of this vitamin results in the development of night blindness, or 
inability of the eyes to adapt themselves to changes of light intensity. Vitamin 
A is widely and abundantly distributed in such food as milk, cream, butter, eggs, 
liver, colored vegetables, such as spinach, lettuce and carrots. It is also present 
in high concentration in most fish liver oils. It is seen from this that if a person 
takes any reasonable sort of diet, it will be most unusual to encounter any evi- 
dence of vitamin A deficiency. 

Vitamin B, (thiamin.)—A lack of this vitamin results in the development 
of the disease known as beriberi or polyneuritis. It is definitely connected with 
the carbohydrate metabolism of the body, in that the oxidation of pyruvie acid 
cannot be completed in the absence of this vitamin. A lack of this vitamin 
also results in a lack of tone of the intestinal tract. Our three best sources of 
vitamin B, are yeast, wheat germ, and pork. Unfortunately in the milling of 
wheat, the wheat germ is removed. A study of the consumption of Canadian 
foods shows that no less than 44 per cent of the calories consumed is essentially 
devoid of this vitamin. Vitamin B, is present in most vegetables and fruits, but 
not in large amounts. From the food standpoint we should regard as the best 
sources of vitamin B,, whole grain cereals (either whole wheat or rolled oats), 
liver, egg, pork, and most vegetables and fruits, particularly peas and beans. 


Reprinted from the Academy of Medicine Bulletin, May, 1940. 
Read before the Great Lakes Society of Orthodontists, Toronto, Oct. 28, 1940. 
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From the medicinal standpoint, B, can be obtained in pure crystalline form in 
tablets, in yeast, and in wheat germ. 

Vitamin B,—Riboflavin—In 1926, it was demonstrated that what was 
formerly known as vitamin B consisted of at least two factors, one, vitamin B,, 
which as already mentioned prevents beriberi, and a second factor which ap- 
parently was of importance in the prevention of pellagra in humans. In 1933, 
vitamin B,, or riboflavin, was demonstrated. It was found to be necessary for 
the growth of rats, and a lack of it resulted in premature aging, loss of hair, 
and development of cataract. Its need in human metabolism, however, was not 
shown until this last year, by Sebrell. He demonstrated that a lack of this 
vitamin resulted in the development of an angular stomatitis; the mucous mem- 
branes of the lips were thin, shiny and denuded, and there was a scaly, greasy 
desquamation in the nasolabial folds, on the alae nasi in the vestibule of the nose, 
and in some instances on the ears and eyelids. It is interesting to note that the 
need of this vitamin in animal metabolism was known for six years before its 
need in human metabolism was demonstrated. 

Nicotinic acid.—In 1937, Elvehjem demonstrated that nicotinie acid, a 
chemical known for over seventy-five years, when fed to dogs resulted in a 
prompt cure of the disease known as black tongue. This disease has long been 
known to bear some relationship to pellagra in humans. In November, 1937, 
Spies and others produced dramatic results by feeding this substance to pella- 
grins. The skin lesions, stomatitis, gastrointestinal symptoms, and mental 
symptoms disappeared almost overnight. 

Vitamin B,.—This vitamin was demonstrated in 1933, a lack of it produc- 
ing dermatitis in rats. It was not until June, 1939, however, that Spies reported 
the remarkable effect of the administration of pure synthetic B, to certain pa- 
tients suffering from extreme nervousness, insomnia, irritability, abdominal pain, 
weakness, and difficulty in walking. This vitamin is found in many foods such 
as wheat germ, egg yolk, lard, soy bean, flaxseed, peanuts, and in some fruits 
and vegetables. 

The chemical formulae of these four vitamins, all members of the vitamin B 
group, are not only known, but each has been synthesized in the laboratory. 

Vitamin C.—A lack of vitamin C results in the development of the disease 
scurvy, which is characterized by an increased permeability of all the capillaries 
of the body. In infants the disease usually appears between 6 and 12 months 
of age and is characterized by the infant crying on being picked up, swellings 
appearing at the ends of the long bones of the legs, due to subperiosteal hemor- 
rhages, and hemorrhages at the junction of the teeth and gums, if the teeth have 
erupted. Recent work indicates that this vitamin should be administered to 
infants, starting shortly after birth, in the form of 1 to 2 ounces of orange juice 
daily. This vitamin is present in most raw fruits and vegetables, but is readily 
destroyed by cooking; hence the need for everyone to take each day some raw 
fruit or raw vegetable salad. 

Vitamin D.—A lack of vitamin D results in the development of rickets. It 
is not generally recognized that there is practically no vitamin D in the foods 
ordinarily consumed. Our chief sources of this vitamin are the antirachitic 
effect of summer sunshine, and fish liver oils or viosterol. Vitamin D should 
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be given to every infant shortly after birth, in the form of 1 or 2 teaspoons of 
cod liver oil daily, or 5 drops of the more potent fish liver oils, such as oleum 
perecomorphum, or 5 drops of viosterol. 

Vitamin E.—Not a great deal is known about vitamin E, except it has been 
demonstrated that in humans the administration of this vitamin to women 
with a tendency to abort has allowed many of them to proceed to a normal labor. 
Vitamin E is present in wheat germ, butter, milk, and many vegetables and 
fruits. 

Vitamin K.—In 1935, Dam and Schénheyder described the antihemorrhagic 
vitamin of the chick. It was found in large amounts in alfalfa and other green 
foods. Reeent work both here and elsewhere has shown that this vitamin is 
necessary for the normal formation of prothrombin, and thus is an important 
factor in the prevention of hemorrhages under certain conditions. It is probable 
that hemorrhagic disease of the newborn is due to a lack of this vitamin. Work 
being carried on at the Hospital for Sick Children by Dr. C. E. Snelling shows 
that the administration of this vitamin to pregnant women for 1 to 2 weeks 
before labor results in a marked reduction in the ‘‘prothrombin time’’ of the 
cord blood of the infant, and thus probable reduction in the tendency of the 
infant to bleeding. The possible importance of this observation on the preven- 
tion of hemorrhages in the newborn infant is obvious. 

The physician’s attitude towards vitamins.—A study of the food habits of 
the Canadian people, as shown by figures obtained from the Bureau of Statistics 
at Ottawa, indicates that approximately 44 per cent of the calorie intake of the 
Canadian people, based on an average daily intake of 3,000 calories, is practically 
devoid of vitamins. From this information, and also from local studies, there is 
considerable evidence that we as Canadians suffer from a suboptimum intake 
of vitamins B,, D, and sometimes vitamin C. It should be kept in mind that any 
restriction in diet will probably accentuate this condition. Also, it has been 
shown that during the presence of an infection the need for most vitamins is 
markedly increased. Many physicians also overlook the fact that during preg- 
nancy and lactation the need for most vitamins is doubled. Under ordinary 
conditions, if the physician sees that his patient takes a diet consisting of a pint 
to a pint and a half of milk a day for children, one-half pint a day for adults, 
some meat, an egg a day, two liberal helpings of vegetables besides potato, some 
‘aw fruit, some whole grain cereals, either in the form of brown bread or break- 
fast cereals, and some vitamin D during the winter months, we will be supplying 
all the known vitamins in adequate amounts. In addition to vitamins in foods, 
there are also available all the vitamins in either pure synthetic form or in con- 
centrates obtainable through the drug stores. Under unusual conditions, such 
as during illness, pregnancy, lactation, and during any dietary restrictions, it 
may be necessary to give these vitamins in their concentrated form. 
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CANCER OF THE LIP 
A CONSIDERATION OF Its PROPHYLAXIS, DIAGNOSIS, AND TREATMENT 
Howarp B. Hunt, M.A., M.D., Omana, NEB. 


Fyees of the lip is a problem worthy of careful consideration. Much 
can be done to prevent cancer in this area. The diagnosis can be estab- 
lished early. Nearly all of these lesions are curable when properly treated 
prior to the occurrence of metastases. Even so, two per cent of all deaths from 
cancer result from cancer of the lip. This indicates the possibility and need 
for improvement in the management of these cases. The responsibility for a 
successful cure or a horrible death rests primarily with the doctor who first 
sees the patient and directs treatment of the lesion. Temporizing delay and 
ineffective treatment by faulty radiotherapy, inadequate surgery or partial 
destruction by electric needle or caustics give a false sense of security and rob 
the patient of his rapidly vanishing chance for continued health and life. 


ETIOLOGY AND PROPHYLAXIS 


Cancer is essentially a disturbance in growth of tissues which results 
from both inherent and external factors. Constitutional predisposition to the 
development of cancer in certain regions is inherited although quite unpre- 
dictable. A family history of cancer, particularly if of the lip, skin or mouth, 
should make patient and doctor reduce to a minimum all extraneous factors 
which may precipitate the development of cancer. The patient should be in- 
structed regarding the early signs of cancer and the doctor should be very 
alert in recognizing them. Cancer of the lip is almost exclusively a disease of 
men, being fifty times as prevalent in men as in women. 

Many extraneous factors hasten the development of cancer of the lip in 
the susceptible individual. Sunburn should be avoided. Repeated blistering 
of the lip and skin by sunlight or ultraviolet is definitely injurious and prob- 
ably accounts for the unusually high incidence of cancer of the face in the 
farming population of the middlewest. The overwhelming predilection of can- 
cer for the lower lip, occurring on lower lip in men in 98 per cent of the cases, 
is in keeping with the relatively greater exposure of the lower lip to sunlight 


From the Tumor Clinic and Department of Radiology, University of Nebraska College of 
Medicine and Nebraska Methodist Episcopal Hospital. ' 

Reprinted from The Nebraska State Medical Journal, April and May, 25: 133 and 187, 
Nos. 4 and 5, 1940. 
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and other disturbing influences. The face and lips should be protected against 
excessive sunlight by a proper hat and application of petrolatum or aquaphor 
to the skin and lips by the out-of-door worker. Burns by heat should be 
avoided. In our experience, cancer of the lip occurred directly in a burn from 
short cigarettes inflicted while in alcoholic stupor in one patient and in a 
burn from a red-hot coal cinder in another case. Overly hot foods are inad- 
visable. The hot-smoking, short stemmed clay pipe has been a factor in only 
one of our cases (see Fig. 3). The smoking of tobacco does not in itself ap- 
pear to precipitate cancer of the lip. The use of tobacco should be stopped in 
the presence of leucoplakia and curtailed in case of curable cancer. Snuff is a 
definite cause of cancer in the mouth and should never be used. Mechanical 
irritation of the lip should be minimized. Overhanging, sharp, irregular upper 
incisor or cuspid teeth should be extracted or repaired and the sharp edges 
ground back by the dentist. Chapping and cracking of lips can be lessened by 
protection against wind, weather, and sun by a thick bland ointment which can 
be applied repeatedly by the outside worker from a collapsible tube. 

All chronic lesions showing continued overgrowth of tissues are eventu- 
ally precancerous lesions and should be eliminated. Leucoplakia should be 
eradicated particularly in case of ulceration or extension. Magnesium sul- 
phate, one-half teaspoonful daily in a glass of water, leads to spontaneous dis- 
appearance in some eases. Destruction of leucoplakia can be accomplished 
by proper fulguration, surgical dissection and plastic repair or in selected 
cases by caustic doses of low voltage x-ray. A papilloma or keratotie horn 
should be treated as a carcinoma of low grade of malignancy. 


DIFFERENTIAL DIAGNOSIS 


Any progressive or persistent ‘‘sore,’’ ‘‘fever blister,’’ ‘‘erack,’’ 
‘‘lump’’ on the lower lip must be considered cancer until proved otherwise. 
The chanere or primary lesion of syphilis occasionally simulates carcinoma, 
but it can be definitely differentiated by dark field examination, biopsy, and 
response to antiluetic therapy. The chancre usually occurs in a younger per- 
son, is relatively much more common on the upper lip, and shows more early 
submaxillary adenopathy. We had one patient with cancer of lip at 24 years 
of age. Herpetic lesions are characterized by transient, itching, tender, crusted 
vesicles on an erythematous base which disappear after seven to ten days. 
Fissures and cracks should heal within seven to ten days also. Hemangi- 
omatous granulomas appear as small infected papillomatous lesions, with a 
vascular hemorrhagic base surrounded by a zone of inflammation. Angiomas 
are bluish compressible submucous tumors and often are associated with a 
history of preceding injury. Mucous cysts are semi-translucent, submucous, 
encapsulated elastic bodies along the inside of the lower lip. Moles, nevi, mela- 
nomas frequently occur in the skin adjacent to the vermilion border but do 
not arise in the mucous membrane of the lip. Squamous and basal cell ecar- 
cinoma arising in this adjacent skin may secondarily invade the lip. An area 
of leucoplakia which shows ulceration and extension is essentially a car- 
cinoma. Furthermore, the adjacent mucosa will probably also develop leuco- 
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plakia which may subsequently go on to cancer. A papilloma is likewise a 
precancerous or cancerous lesion and should be so regarded. Accurate recog- 
nition of persistent or recurrent carcinoma in a treated area may be difficult. 
A keloid in an operative wound or an ulcer following radiotherapy may closely 
simulate carcinoma. 

Any inflammatory lesion of the lips which does not heal in three weeks 
under treatment demands biopsy. Biopsy is of value in establishing the diag- 
nosis of squamous cell carcinoma and in grading the malignancy of the growth. 
Subsequent scarring of tissue from biopsy can be minimized by removal of 
a small piece of tissue from the posterior margin of the lesion. Removal is 
best accomplished by a scalpel, iris scissors or a sharp basket punch. Electro- 
surgical procedures sear the outer cells and require a larger piece of tissue. 
The appeal of electrosurgery for biopsy lies in the bloodless field. In case the 
lesion has the clinical appearance of carcinoma and the report on biopsy is 
negative, a further biopsy and re-evaluation of the case are indicated. Sec- 
ondary inflammation in an ulcerated necrotic carcinoma may confuse the 
histologic appearance and lead the pathologist to interpret the process as en- 
tirely inflammatory. 


GRADE OF MALIGNANCY AND EXTENT OF CANCER 


The rate of growth, probability of early metastases, and radiosensitivity of 
a cancer can be largely apprehended by the history, gross appearance, and 
histology of the lesion. Histologic appearance permits grading of tumors into 
four groups according to degree of malignancy. Grade 1 represents the slowly 
growing, well-differentiated, relatively benign tumor. Grade 4 represents the 
rapidly growing, highly mitotic, anaplastic, extremely highly malignant tumor. 
Grades 2 and 3 represent the intermediate grades of malignancy. Broders 
found the following distribution in 537 cases of cancer of the lip: Grade 1, 
16 per cent; Grade 2, 62 per cent; Grade 3, 21 per cent; Grade 4, 1 per cent. 
In general, the small indolent lesions are Grade 1, the large tumors are usually 
Grades 2 and 3. Grade 4 is rare in the lip and usually produces early metas- 
tases to the submental, submaxillary, and cervical lymphaties. 

The size and extent of any carcinoma. can be roughly indicated by placing 
it in stage 1, 2, 3 or 4. Stage 1 represents the purely local lesions less than 2 
em. in size. Stage 2 represents the lesions with probable extension evidenced 
by destructive invasion of adjacent tissues or enlargement without fixation of 
regional lymph nodes. Stage 3 comprises the lesions with definite metastases 
to regional nodes or destructive invasion of adjacent anatomic structures. 
Stage 4 represents the far advanced, hopeless lesions with metastases beyond 
the regional lymph nodes or irreparable local destruction which preclude any 
possibility of cure by surgery or radiotherapy. The following chart allows 
a representative comparison of the stages of cancer of the lip as encountered 
in dispensary and in private practice. 

The dispensary group is definitely more advanced and has a correspond- 
ingly worse prognosis. The outcome of adequate treatment depends primarily 
on the stage of the disease when therapy was initiated. 
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UNIVERSITY HOSPITAL PRIVATE PATIENTS 


Precancerous 7 6 
Stage I 40 12 
Stage IT 38 1 
Stage III 20 1 
Stage IV 3 1 


TREATMENT OF PRIMARY LESION 


The treatment of cancer of the lip can be considered under three divisions: 
prophylaxis, eradication of primary lesion, and removal or destruction of 
metastases. Instruction of the patient regarding prophylactic precautions and 
early apprehension of recurrent lesions, new cancers, or metastases is an 
essential part of treatment. Measures for reduction of carcinogenic influences 
have been outlined already. 

The local lesion in carcinoma of the lip ean be eradicated by a variety of 
methods providing the procedure is correctly performed. Surgical excision 
offers prompt evidence of elimination of the cancer. It is therefore favored by 
clinics which draw patients from long distances and must show dramatic evi- 
dence of a cure upon dismissal of the patient. Surgical excision is a safer 
procedure in inexperienced hands than radiotherapy. Electrosurgery has no 
advantage over scalpel surgery except easier hemostasis, and it has the disadvan- 
tages of slower healing and more scarring. Use of the ‘‘electric needle’’ is 
too frequently followed by recurrence to allow recommendation of fulgura- 
tion or coagulation. The unfavorable complaints met after surgery are local 
recurrence following incomplete removal and difficulties related to imperfect 
plastic repair. Patients are occasionally displeased by the cosmetic result and 
their occasional inability to retain liquids in the mouth. A few patients do 
have some unfounded antagonism against surgery. The adequacy of proper 
surgical excision for controlling cancer of the lip has long been established. 

Correctly administered x-ray and radium therapy are as effective as 
proper surgery in controlling the primary lesion in cancer of the lip or skin. 
The first series of x-ray or radium treatments must be correctly applied if 
success is to be attained. The lesion-will never respond as well to subsequent 
irradiation of equal intensity. This loss of radiosensitivity is due to impaired 
blood supply and fibrosis through the tumor bed. Radiotherapy usually gives 
a better cosmetic result than surgery and gives better preservation of function 
particularly in the large papillary tumors (Figs. 2, 4, 5, and 6). In our ex- 
perience, subsequent plastic repair is very rarely indicated following control 
of the cancer by moderate radiotherapy. X-ray and radium give essentially 
the same biologic effect and differ primarily in distribution of intensities. 
X-ray provides an even, homogeneous irradiation of controlled penetrability. 
Radium provides an intense local effect which can be concentrated superficially 
by a plaque or subcutaneously by needles. When using radium, the tongue 
and upper lip must be packed away from it. In radiotherapy, it is essential 
to treat 5 mm. beyond the visible border of the lesion and deliver seven to ten 
erythema doses in three to twenty days depending on the size of the tumor. 
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The choice of therapeutic agent will depend on the gross morphology of 
the lesion, history of previous attempts at treatment, the grade of the malig- 
naney, the antipathies of the patient, and the experience of the therapist. The 
small superficial lesions are treated by low voltage x-ray (Fig. 2) or radium 
plaque (Fig. 1). The infiltrating cancers are treated by intermediate voltage 
x-ray supplemented by interstitial radium in the deeper lesions (Fig. 3). 
The large papillary tumors are treated by intermediate or high voltage, lightly 
filtered x-ray supplemented by interstitial radium through the base of the 
tumor (Figs. 4 and 6). Occasionally the pendulous portion of the large tumor 
(Fig. 5) is ablated to expose the base, but this is not necessary. In the ulcerat- 
ing destructive lesion with extensive sloughing away of the lip, we prefer 
immediate wide surgical excision followed directly by plastic repair. Local 
invasion of bone is treated by electrocoagulation with or without local ex- 
cision. In persistent or recurrent carcinoma of the lip encountered after in- 
adequate radiotherapy, we ordinarily advise surgical resection in view of 
acquired radioresistanee. A radiation uleer which persists after four months 
is best resected and repaired by a plasty. Recurrent lesions encountered after 
surgical resection are usually treated by interstitial radium therapy. 


TREATMENT OF METASTASES 


Metastases from cancer of the lip occur first in the submaxillary and sub- 
mental nodes in nearly all cases. It is exceedingly rare that metastases are 
evident in the cervical nodes without gross involvement of the structures in 
the suprahyoid triangles. 

Distribution of metastases in 537 cases of cancer of the lip was analyzed 
by Broders. Nodes were resected in 87 per cent and metastases found in 23 
per cent of cases thus resected as follows: 


Submaxillary nodes 88% 
Submental nodes 25% 
Submaxillary gland 22% 
Cervical nodes 25% 

Ext, jugular 63% 

Ant. cervical 21% 

Super. deep cerv. 8% 

Infer. deep cerv. 8% 
Mandible 6% 
Liver 1% 
Lung: 1% 


Cancers arising at the corners of the mouth tend to metastasize unusually 
early. Enlargement of lymph nodes suggests metastases but frequently is due 
to inflammation secondary to ulceration and infection in the cancer on the lip. 
In our experience, metastases are present in about 25 per cent of patients with 
palpably enlarged but movable nodes. About 10 per cent of patients show- 
ing no initial adenopathy will subsequently develop metastases according to 
Duffy. 

The treatment of metastases from cancer of the lip is an individual prob- 
lem. The added prospects of cure must be balanced against the losses from 
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operative mortality, distress, and mutilation by the procedures. Broders re- 
ports five-year cures after thorough surgical resection to be as follows in rela- 
tion to metastases: 


FIVE-YEAR SURVIVALS 


Cancer of lip without metastases 90 % 
Submaxillary node on one side 334% 
Bilateral submaxillary or cervical nodes 1 % 


A suprahyoid dissection with removal of lymph nodes and submaxillary 
salivary glands carries a negligible mortality and yields cures in about one- 
third of the earliest metastases, making the procedure well worth while in 
selected cases. A block dissection with removal of all lymphaties and adjacent 
connective tissues from the mandible down to the clavicle carries a mortality 
of 5 per cent and yields not over 1 per cent five-year survivals. Therefore, 
surgical resection of nodes is not warranted when there is definite evidence of 
metastases below the hyoid. 

X-ray and radium therapy are of value in retarding extension of metas- 
tases, in decreasing the size of metastatic masses, and in sterilizing metastatic 
nodes in selected cases. Deep x-ray therapy alone will produce fibrosis along 
the lymphatics thereby hampering the establishment and spread of metastases. 
The percentage of cases showing metastases subsequent to control of local 
lesion is reduced about one-half by prophylactic deep x-ray therapy accord- 
ing to Widmann. The destruction by radiotherapy of metastases established 
in lymph nodes from eancer of the lip usually requires a combination of deep 
x-ray therapy and interstitial radium. 

The treatment of metastases will be considered according to the stage and 
grade of the lesion. The (Grade 1, stage 1) very slowly growing, small, well- 
localized cancer requires treatment of only the primary lesion. The (Grades 2 
and 3, stage 1) moderately malignant, apparently localized lesion justifies 
prophylactic deep x-ray therapy and monthly follow-up by the local physician 
for evidence of metastases. Dissection of lymph nodes from the suprahyoid 
region of the same side is justified in case metastases are probable and when 
follow-up is impractical. The rare (Grade 4) extremely highly malignant 
carcinoma of the lip should be treated entirely by radiotherapy including the 
jocal lesion and submaxillary and cervical nodes regardless of the apparent 
stage (Fig. 6). 

Lesions over 2 em. in size or those associated with masses in the sub- 
maxillary or submental regions (stage 2 and early 3) advise suprahyoid dis- 
section and removal of lymph nodes, submaxillary glands, and adjacent con- 
nective tissues. In case the mass is adherent over bone, the periosteum should 
be removed and the adjacent bone fulgurated. Unexpected areas of deep 
soft tissue invasion warrant local implantation of radium needles at the time 
of operation. Metastatic lesions which are bilateral and fixed (stage 3 are 
better treated by deep x-ray therapy fortified with interstitial radium although 
not over 5 to 10 per cent of these lesions can be controlled. The far advanced 
(stage 4) lesions are treated palliatively by drugs to relieve pain, by small 
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to moderate doses of deep x-ray therapy to shrink masses and lessen infection. 
Ligation of the external carotid is occasionally done to control bleeding. Death 
may result from inability to swallow, bronchopneumonia, sepsis and cachexia, 
or a merciful hemorrhage. 


SUMMARY 


1. Any ‘‘erack,’’ ‘‘fever blister,’’ or unexplained ‘‘sore,’’ especially if on 
the lower lip of a man, which does not heal within four weeks, must be con- 
sidered cancer until proved otherwise by biopsy or dark-field examination. 
Cancer and syphilis can coexist. 

2. The incidence of cancer of the lip can be reduced by (a) protection 
against sunburn, (b) avoidance of burns by short cigarettes, hot pipes, ete., 
(ce) relief from irritation by sharp, jagged or overhanging teeth, and (d) eradi- 
cation of leucoplakia and papillomas. 

3. The primary lesion of cancer on the lip can be controlled by radio- 
therapy or surgery. Radiotherapy is generally preferred by us due to its 
simplicity, a better cosmetic result, and less interference with function. Resec- 
tion and plastic repair are advised for the ulcerating, destructive cancer and 
the rare radioresistant lesion. 

Systematic follow-up is an essential part of proper care. 

4. Metastasis occurs first to the submaxillary and submental lymph nodes 
and submaxillary salivary glands, with later extension to the cervical nodes, 


mandible, and adjacent structures. 
5. The treatment of metastases is an individual problem. The indicated 


management depends primarily on the stage and secondarily on the grade of 
the cancer as detailed in the paper. 

6. The prospects of a ‘‘five-year cure’’ are 90 to 95 per cent without ap- 
parent metastases, 3344 per cent with an early single focus of metastasis in the 
suprahyoid structures and only 1 per cent after metastases are present in the 
cervical lymph nodes. The importance of early correct diagnosis and adequate 


treatment is obvious. 
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ORAL SURGICAL CONDITIONS AND THEIR TREATMENT 


JosEPH A. Donerty, D.M.D., B.S., M.S., Boston, Mass. 


HE oral cavity is the site of many pathologie conditions, the diagnosis and 

treatment of which present fascinating problems. The belief that the teeth 
might serve as a source of systemic disease was substantiated by the researches 
of Billings of Chicago and later Rosenow of the Mayo Clinie. The subject of 
focal infection was brought most forcibly to the attention of both dental and 
medical professions in 1910 by Sir William Hunter in his epoch-making ad- 
dress at McGill University, Montreal, Canada. As a consequence, a newer con- 
ception of the relationship of dental infection to general health was fashioned 
in the minds of the professions and laity alike, to the end that gradually 
dentistry assumed its medical aspect and became an important branch of the 
healing art. 

The care of the mouth preliminary to surgery is not always given the im- 
portance it deserves. Stricter attention to this particular tends to prevent un- 
satisfactory end results and to reduce postoperative treatment. The presence 
of Vincent’s infection contraindicates any type of surgical intervention. This 
disease, the etiology of which though not entirely known, is believed to result 
in part from the combined activity of two anaerobic organisms which localize 
in the interproximal spaces and under gum flaps. Treatment in most instances 
may be successfully carried out by the judicious use of oxygen-containing 
medicaments, such as hydrogen peroxide and sodium perborate. 

As a general rule, the removal of a large number of teeth at one time is 
not a wise procedure. It is not rare that a patient is afflicted with some gen- 
eral disease, such as diabetes, of which he is unaware. In the case of arthritic 
patients, the extraction of one or more teeth at the first appointment provides 
the opportunity to observe the reaction therefrom. The resulting increase of 
antibodies rends to elevate the individual’s resistance and render subsequent 


surgery less shock-producing. 

If a fractured apex is not removable in the usual manner then it is prefer- 
able to reflect the mucous membrane, detach the buccal plate of bone and 
thereby obtain direct access to the fragment. In extracting the maxillary 
molar and premolar teeth, it is possible that an artificial opening may occur 
or that a root tip may be dislodged into the maxillary sinus. The apex should 
always be removed as infection of the sinus invariably follows. Access to the 
antrum can be obtained either by enlarging the socket or by creating an ap- 
proach through the canine fossa. If an antral-alveolar opening remains after 


Read, supplemented with lantern slides, before the New Brunswick Dental Society at the 
Forty-Fifth Annual Convention held at the Admiral Beatty Hotel, St. John, N. B., Canada, July 


8 and 9, 1940. 
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a tooth has been extracted, the blood clot should be allowed to form in the 
socket ; protecting it from the mouth fluids will aid in its organization. 

Dry socket is a condition which the practitioner encounters occasionally. 
The usual picture is the absence of a blood clot, the bony wall of the alveolus 
being exposed to the oral secretions. The common symptom is severe pain. 
Much is yet unknown concerning the cause of this painful sequela. Some 
years ago a study of the condition was made in one of the large dental clinics 
in the United States in the belief that possibly it was associated with the 
physical state of the patient. No such relationship was established. It was 
noted, however, that dry sockets occurred in those areas, namely the pre- 
molar and molar regions of both jaws, where the greatest amount of sue- 
tion was obtained. If one were to theorize as to one of the probable causes, 
the conclusion might reasonably be reached that dense bony alveoli, encom- 
passing teeth with thin periodontal membranes, did not permit sufficient ef- 
fusion of blood into the socket to form the necessary network for future bony 
growth. Dry socket seems to follow where much difficulty and trauma are 
associated with the removal of teeth, particularly when the latter are devital- 
ized. It is known that a spreading infection from such a condition is improb- 
able if conservatively treated. Control of pain is the main consideration. Any 
loose spicules of bone should be removed. A cautious irrigation of the wound 
plus local and general medication is a fairly well-accepted procedure. The 
insertion in the socket of one of the proprietary dressings will, in most cases, 
give relief. 

Two types of cystic lesions commonly are found in the jaws, both originat- 
ing from the teeth. The radicular cyst always grows about the root end of a 
devitalized tooth, while the follicular or dentigerous type develops about the 
crown of an unerupted tooth. Though infected infrequently, they may through 
gradual enlargement encroach upon the mandibular canal or the maxillary 
sinus with partial obliteration of either structure. Small cysts may be treated 
by enucleation while the larger ones are best managed by the more conserva- 
tive open or Partsch method. 

In diagnosing pain about the face elimination of the teeth as a possible 
source should always be primary. The advent of the x-ray with its capacity 
for providing contrasting densities of the teeth and bone, added a valuable 
diagnostic aid to clinical findings. It is not uncommon to find pain radiating 
over the side of the neck, around or within the ear, and throughout the various 
facial regions, the cause of which may be traced to the teeth. The mastery 
of the fifth nerve by regional anesthesia has aided in the study of nerve dis- 
turbances about the head. Trigeminal neuralgia, or, as sometimes referred to, 
tic douloureux, is characterized by definite symptoms. The pain comes like a 
flash of lightning, lasts but a few seconds, and always returns to a certain spot 
known as a trigger zone. The pathetic figure presented by the patient gravely 
affected by this malady is one not easily erased from the mind. The most 
conservative treatment is the use of alcoholic injections which provide relief 
for about a year’s duration. 
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It is a debatable question whether or not a tooth should be removed in 


the presence of an acute infection. The dentists of the old school believed 
that the infection should be localized before any teeth were disturbed. It 
would appear from the innumerable postoperative complications following 
surgical procedures during an acute inflammatory stage, that this is a sane 
and practical way to approach the problem. However, if the infection is con- 
fined solely to the tooth and has not penetrated the surrounding bone, the ex- 
traction is indicated. 

When hemorrhage occurs the mouth should first be cleared of blood clots 
and irrigated; the exact source of the bleeding should be noted. Various 
remedies may be applied; the simplest is to pack the socket with a small 
adrenalin-soaked piece of gauze. The suturing together of the buccal and 
lingual flaps of mucous membrane will invariably produce sufficient pressure 
to alleviate this troublesome condition. 

The mandible in particular appears to have a predilection for osteo- 
myelitis. Surgical intervention during the fulminating period, except for the 
purpose of evacuating free pus, has always been condemned by those who 
have had extensive experience in treating this disease. Curettage of the jaw 
breaks down the natural peripheral barrier which Nature has devised and, 
not only permits dissemination of infection, but interferes with the regenera- 
tion of bone. It is advisable that sequestra be left undisturbed until definitely 
separated from live bone. 

The rational therapeutic use of heat and cold is a most controversial topic. 
There is no better guide to its indications than the experience which results 
from clinical observations. Greater familiarity with the highly complex de- 
fensive process of inflammation should aid materially in the intelligent use 
of thermal agents. Inflammation is viewed as the logical reaction of vital 
tissue to irritation; the common irritating factors are trauma and infection. 
Inflammation is no longer considered an evil but a protective process. It has 
for its object the overcoming of infection and the bringing of more blood to 
the part with a pouring out of its elements upon the injured tissues, thus sur- 
rounding the invading forces. Cold, it appears, is best used in inflammation 
due to trauma; its use tends to constrict the blood vessels and to lessen the in- 
flammatory process. Inflammation resulting from infection should be treated 
by heat which stimulates the circulation, promotes comfort, and allays pain. 
Increased blood supply to the tissues is interpreted as meaning increased re- 
sistance of the individual. 

The choice of anesthetic is an important matter. The perfection of the 
technique of block anesthesia has given to the dental profession a practical 
and efficient method of eliminating pain. Besides, the improvement during 
late years in the composition of solutions has aided in increasing this efficiency. 
When the various injections have been mastered, the use of a local anesthetic 
has advantages in the hands of many men. However, the injection of novo- 
cain into inflamed areas is contraindicated. For these cases nitrous oxide is 


- 
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the agent of choice. Many patients express a desired preference for a general 
anesthesia. In nitrous oxide a satisfactory agent, well adapted to office prac- 
tice, is at our disposal. 

These are a few of the problems that are met with in daily practice. The 
aim is to solve them in order that our patients may not suffer unnecessarily 
and that the routine of their daily lives will be affected as little as possible by 
our surgical procedures. In accomplishing this, we are not only contributing 
to human happiness but are promoting respect and admiration for our pro- 


fession. 
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CRANIAL OSTEOMAS 
FRom A ROENTGENOLOGIC VIEWPOINT 
CHARLES WADSWORTH SCHWARTZ, M.D., New York, N. Y. 


HAT is an osteoma? The answer to this question is not as simple as it 

may seem. The dictionary (Standard) states that an osteoma is a bony 
tumor, a hard tumor of bonelike structure developing on a bone and sometimes 
on other structures. But it must be borne in mind that there are many forms of 
bone hypertrophy (tumefaction) which are not osteomas, such as the over- 
growth associated with reparative reactions, from infections, invasive tumors, 
and other forms of irritation. Hence we shall have to be content to state that a 
true osteoma is a bony tumor which exhibits neoplastic characteristics, but 
not all bony tumors are osteomas. Ewing states that even the microscope at 
times fails to differentiate osteomas from simple bony hypertrophy. So we 
see that our original question cannot be answered satisfactorily until we learn 
more about the origin of these interesting tumors. Ewing describes the bony 
tissue forming an osteoma as ivory-like with solid lamellae and with few or no 
Haversian canals, or it may be spongy with cancellous tissue, or it may contain 
marrow cavities or spaces. Thus it can readily be seen that merely because 
the tumor does not appear dense in the roentgenogram, it is not necessarily 
an osteochondroma, but may be an osteoma with less dense spaces scattered 
throughout its mass. The less densely formed osteomas will usually be found 
arising from cartilage or bone of cartilaginous origin, while the dense tumors 
as a rule originate from bone of membraneous origin, from periosteum, or 
within the bone itself. 

When osteomas occur in the skull, they will usually originate in certain 
sites of election. One of the most common locations for these tumors is in the 
fronto-ethmoidal region, and less common locations are in the middle fossa and 
involving the petrous pyramids. 

The group of osteomas used for this review consisted of forty-eight cases, 
and of these 60 per cent were fronto-ethmoidal in origin divided nearly equally 
between an origin wholly within the frontal sinuses and an origin involving the 
vertical portion of the frontal bone. Thirteen per cent were found to originate 
in the orbito-ethmoidal region which, generally speaking, could be classed as 
frontal. Another 13 per cent originated in the parietal bones. Six per cent were 
found involving the petrous portions of the temporal bones, while tumors arising 
from the squamous portions of the temporal bones accounted for 4 per cent of the 
total number. Another 4 per cent were found in the occipital region. It might 
be of interest to quote here Fetissof’s figures based on a total of over 200 cases, 
showing the distribution of osteomas in the nasal accessory sinuses. He found 


Reprinted by courtesy of the American Journal of Roentgenology 44: 188, 1940. 
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50.7 per cent of the total number situated in the frontals, 26.7 per cent in the 
ethmoid labyrinth, 6.2 per cent in the maxillary sinuses, and 3.1 per cent in the 
sphenoid sinuses. 

Usually osteomas will be found arising from the surface of the bone and can 
therefore be designated as exostotic, but not infrequently their origin will be seen 
to be enostotic or within the bone. Fetissof is of the opinion that an osteoma 
grows from within, due to a metaplasia of fibrous tissue directly into bone. It 
should be noted that osteomas and fibromas have many points in common, but 
the osteomas have true bony capsules. As a rule, the osteomas occurring in the 
frontal region and those involving the facial bones will be of the enostotic 
variety. This is likewise true of the osteoma found involving one or more of 
the bones forming the vault. These calvarial osteomas usually originate in the 
diploe and involve one or both of the adjacent tables. 

The etiology of the osteomas is as obscure as the etiology of other forms 
of neoplasms. Arnold thinks they arise from cartilaginous or periosteal em- 
bryonal rests. He points out that their usual sites of election are where two 
forms of bone are joined. Fetissof presents considerable evidence to support 
his theory of a periosteal origin. Kretschmann suggested in 1910 that the 
sutures in the skull might be likened to the epiphyses in the long bones, and 
as many cranial osteomas occur near suture lines the similarity of origin with 
such tumors found elsewhere becomes obvious, but he offers no definite 
theory as to etiology. After considering the various theories regarding the 
origin of these tumors, we are forced to conclude that the answer has not yet 
been found. It is interesting to note that there is considerable evidence to sup- 
port the theory that trauma or infection may at times stimulate an osteoma to 
speed up its ordinarily very slow growth. Most of the evidence, however, seems 
to indicate that a year or two may intervene between the trauma and any 
appreciable increase in size of the tumor. If an injury ean actually cause such 
a tumor to grow, then we might go a step further and consider trauma, or any 
source of irritation, as a possible stimulus to the original anlage, whatever that 
may consist of, and so start such a tumor on its course. 

A perusal of the literature elicits the interesting fact that cranial osteomas 
are more prevalent in males than in females. This observation is difficult to ex- 
plain unless it is because more male skulls have been examined, due chiefly to 
the greater prevalence of trauma to men. Most osteomas originate in young 
people and rarely do we find such tumors beginning in persons past middle 
life. 

Intracranial and especially frontal osteomas are not infrequently asso- 
ciated with mucoceles. This is a condition which was most interestingly 
and dramatically described and discussed by Cushing. When such an associa- 
tion occurs, the growth is apt to extend intracranially far enough to puncture 
a lateral ventricle, and the only known way to stop such progress is by opera- 
tion. If a ventricle is invaded in such a manner we will usually find that an 
autopneumo-encephalogram has been produced which may outline the extent 
of the invasion. Occasionally a tumor may break through the inner wall of the 
frontal or ethmoidal sinuses and so permit air to reach the subdural or sub- 
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arachnoidal spaces, and cases have been reported where the cerebral substance 
was invaded so that a pneumatocele was produced, which might be termed 
a pneumo-encephalocyst. Osteomas may invade the orbits, neither orbit being 
more prone to involvement than the other, but when an orbit is involved there 
is usually some exophthalmos of a nonpulsating type, and not infrequently 
the patient will complain of double vision, with or without an actual displace- 
ment of the eyeball, usually downward and outward if present. Such orbital 
tumors are chiefly ethmoidal in origin and occasionally they will be peduncu- 
lated. The orbito-ethmoidal tumors may at times extend backward and appear 
in the roentgenogram in a manner strongly simulating an olfactory groove 
meningioma, and such a finding may be so striking as to make a differentiation 
very difficult. Usually, however, in good stereoscopic films it will be possible 
to trace the bony growth to the inner orbito-ethmoidal region, and as Cushing 
has pointed out, most meningiomas, with which such a tumor might be con- 
fused, originate from the outer third of the sphenoid ridge, hence a differentia- 
tion is usually possible. It would be well to have the history of the case, and 
if possible, the clinical findings readily available when attempting to evaluate 
such changes seen in the roentgenogram. Usually the symptoms would be of 
greater severity in the presence of an olfactory groove meningioma than with 
a relatively small osteoma. 


Fig. 1.—A flat osteoma of the left temporal bone. 


A few authors writing on the subject of cranial osteomas seem to feel that 
all such tumors are progressive, and unless surgically treated the prognosis 
will invariably be poor. Cumston, however, has had the opportunity to 
check up on cases which have harbored such tumors for many years, one as 
long as forty-two years, without showing serious complications. Certainly a 
fairly large proportion of the osteomas we find incidentally in an examination 
for other suspected pathology are growing at an extremely slow rate, if at all. 
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Such a tumor, however, must always be considered as a potential source of 
trouble, particularly if the patient harboring it should be subjected to trauma 
which may stimulate its propensities for growth. The endocrine status of the 
patient may influence the tendency of the tumor to grow. A case with hyper- 
pituitary tendencies might well be checked up more frequently than one not so 
constituted. 

Many cranial osteomas are asymptomatic. This is particularly true of the 
tumors found in the frontal sinuses. If they are too small to produce pressure 
on adjacent sinus walls or block a sinus outlet or produce pressure on a sensory 
nerve, their discovery would be purely accidental and incidental. The osteomas 
involving the outer walls of the frontal sinuses are less apt to become of clinical 
importance than those situated elsewhere. If we discover the presence of an 
asymptomatic osteoma it would be wise to re-examine the patient at least every 
six or eight months in order to check on the size of the tumor. If it shows any 
increase in size, it should be removed. It might not be out of place to mention 
in connection with such comparative examinations that the technique employed 
in obtaining the films must be closely comparable. This can be checked by 
measuring the overall diameters of the skull in the two sets of films, and if 
any appreciable variation exists, a proportionate variation must be allowed 
when measuring the size of the tumor shadows. Such allowances would com- 
pensate for variations in target film distances, but presupposes similar posi- 
tioning and closely similar film densities. Many mistakes have been made, 
and are still being made, by attempts to compare noncomparable sets of films. 
If the tumor shows signs of enlarging, it certainly should be removed. It 
might be of interest to note here that in 1864 an attempt was made to remove 
an osteoma from a patient in the Massachusetts General Hospital of Boston. 
If this was not the first, then it must have been nearly the first such attempt to 
be made in this country. 


Fig. 2.—A small osteoma situated near the outer tip of the petrous pyramid. 


When considering the interval which might safely be allowed to elapse 
between check-up examinations, it should be borne in mind that osteomas are 
apt to grow more rapidly in young people and that the spongious type of tumor 
will enlarge more rapidly than one composed of dense sclerosing bone. Inci- 
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dentally, the sclerosing type of tumor may be broken off surgically, or may 
even slough off, and it is not likely to recur, but, on the other hand, a success- 
ful removal of a spongious osteoma necessitates a careful and complete re- 
moval of the tumor together with some of the adjacent and underlying normal 
bone. 

There are several conditions occasionally encountered in examination of 
skulls which are somewhat difficult to classify without reservations as true 
osteomas. The first of these conditions that we will discuss is an hypertrophy 
of bone occurring at the intermaxillary and palatomaxillary suture. Such a 
bony overgrowth is known as a torus palatinus. 


This interesting anomaly is usually in the form of two bony nubbins 
situated one on either side of the suture. Frequently these nubbins are very 
small, or they may reach a diameter of several millimeters. Their discovery, 
as a rule, is incidental, and by some they are considered as familial or even 
racial characteristics. The races inhabiting the temperate and torrid zones 
are more apt to possess such bony tubercles than those living in the more 
rugged climes. But interestingly enough, people living in the northern 
countries occasionally exhibit a somewhat similar pair of bony knobs known 
as torus mandibularis. These are found at about the level of the second pre- 
molar teeth and about 1 em. from the alveolar margin. Occasionally both a 
torus palatinus and mandibularis will occur in the same individual. 


Fig. 3.—An osteoma of the frontal bone. The frontoethmoidal region is a common site of elec- 
tion for these tumors, 

The torus palatinus and torus mandibularis are evidently genetic in origin 
and therefore not osteomas, but on rare occasions we will find these nodules 
enlarged, particularly the torus palatinus. It is under such circumstances 
that we might be justified in considering the possibility of the presence of a 
superimposed osteoma. This is especially true if we find a concomitant bony 
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tumefaction extending along the intermaxillary suture. It is undoubtedly 
true that histologically these bony tumors are indistinguishable from the 
osteomas, but etiologically they are evidently congenital in origin and there- 
fore their growth, if any, is to be explained on some as yet rather obscure 
endocrine basis. 

There would be no great importance attached to the finding of either form 
of torus or bony hypertrophy along the intermaxillary suture, unless the hyper- 
trophy could be demonstrated to be enlarging, or by its presence the overlying 
soft tissues were being subjected to an abnormal amount of trauma, or that 
there might be some interference with contemplated maneuvers of a dental 
surgeon. 

Occasionally we find plaques of calcification in the meninges which have 
progressed to actual ossification in whole or in part. Such ossification might 
well be classified as at least osteomatoid, if not as a true osteoma. They are 
evidently formed by a metaplasia of fibrous tissue directly into bone. Such 
osteoidomas are not infrequently found in the falx cerebri, and they are 
usually roughly triangular in shape with the base in the falx. In well-made 
films of sufficient density to show bone detail, such deposits can usually be dif- 
ferentiated from the more commonly found ealeifie deposits. These osteoid- 
omas of the falx are supposed to be asymptomatic, but when one attains a 
considerable size it seems highly probable that it may become at least a po- 
tential source of irritation to the adjacent surfaces of the cerebral hemispheres. 


Fig. 4.—An osteoma of the petrous portion of the temporal bone. It is of the combined dense 
and spongy type. 

The dura may be found to be involved in a bony metamorphosis. When 
such a condition is recognized its status should be checked every few months, 
and if it is seen to be enlarging with any rapidity, one would be justified in 
suspecting the presence of either an osteoblastic or an ‘‘en plaque’’ type of 
meningioma, even though the overlying inner table of the calvarium be unin- 
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volved. Any enlarging tumor mass, whether due to a simple fibro-osseous 
metaplasia or to something else such as a meningioma, should receive careful 


surgical consideration, because in either case the tumor becomes simply an 
accident awaiting the opportunity to happen. 

Ossification occasionally will be found in the presence of an old hematoma. 
Such ossification will usually be quite irregular, and in addition will be com- 
plicated by irregular deposits of calcium which would be predominant. In 
good stereoscopic films the entire involved area will be seen to be very irregu- 
lar in outline and thickness. The calcium and osteoid deposits will not be con- 
fined to the meninges but will be seen scattered throughout the mass. If the 
hematoma be of the ‘‘en plaque’’ type then the deposits will appear to be 
in one plane, but the extreme irregularity and confluency of the osseocalcific 
deposits would lead one to suspect a hematoma rather than the more benign 
forms of meningeal osteoidomas. The history and clinical findings must al- 
ways be seriously considered when attempting to make a differential diagnosis. 
Dyke and Davidoff pointed out that in the presence of a chronic hematoma we 
may find a depression of the floor of the cranial fossa in which the mass exists 
as compared to the opposite side. This finding is more common in the middle 
fossae. The osteoid changes, however, are much more commonly found in 
lesions over the convexities which would not be expected to influence ma- 
terially the bones of the base. 


Fig. 5.—Leontiasis ossea. Note the distribution of the thickened bone and its extreme density. 
The changes are confined chiefly to the frontal, basal, and facial bones, 


Not infrequently we encounter rather widespread osteohyperplasias in 
the skull, and it is rather difficult to draw the line between ‘‘simple’’ hyper- 


plasias and true osteomas. Certainly the condition known as general hyper- 
craniosis which consists of a general thickening of the bones, chiefly the vault, 
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but without undue increase in density or porosity, is not to be considered 
related to a diffuse osteoma. Nor is the condition called by Moore hyperostosis 
frontalis interna, an osteoma, although at times the bony hypertrophy might 
closely simulate an osteoma. These bony overgrowths are evidently due to a 
basic metabolic disturbance probably endocrinopathie in origin. There is 
still another diffuse bony hypertrophy that is not so easily disposed of, which 
goes by the name of leontiasis ossea. It is a diffuse hyperostosis of dense 
sclerotic bone usually involving the bones of the face and often spreading to 
the frontal region. This strange bony overgrowth has also been known as 
creeping periostitis of the bones of the face and skull. 


Fig. 6.—Leontiasis ossea. Same case as Fig. 5, posteroanterior view. 


Leontiasis ossea is not easily placed in the catalogue of diseases. At- 
tempts have been made to associate it with Paget’s disease, but without much 
success. It has been thought of as a disease entity, and by some it is still so 
considered. Perlberg and Kruger recently reported a case which they con- 
sidered a diffuse osteoma. Strangely enough this same case was studied in 
our clinic fifteen years ago. A comparison of the extent of the condition seen 
in Fig. 5, with the illustrations of the same case reported by Perlberg and 
Kruger, will seem to indicate that the condition progressed to a certain point 
and has for years remained practically unchanged. This would be cumpatible 
with the observed characteristics of a fairly diffuse osteoma of sclerotic type, 
but in this case the dense bony overgrowth occurred in a relatively short time 
which is not characteristic of the sclerotic type of osteoma. 
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Hamburger and Nachlas in 1926 reported finding leontiasis ossea in a case 
suffering with well-marked Paget’s disease and concluded the two conditions 
were the same etiologically. But as we find these two diseases separately 
more often than together, it seems more likely that they are separate entities. 
In 1929, Ruppé reported five cases of leontiasis ossea and in one he found the 
condition to have involved the two upper cervical vertebrae. Such a finding 
is rather remarkable and would be very significant if other similar cases could 
be discovered, for if it could be definitely demonstrated that the condition is 
not localized, then we might be justified in concluding that it is not a simple 
diffuse osteoma. 

It may be that leontiasis ossea is simply an atypical diffuse osteoma, and as 
we cannot very clearly define an osteoma it would be difficult for anyone to say 
definitely that it is not. But as the hypertrophic bone itself and its distribu- 
tion, involving as it does several bones simultaneously, does not readily fit into 
the category of any of our better known bone diseases, it would seem better, 
at least for the present, to consider leontiasis ossea as a disease entity, or per- 
haps a form of melorheostosis. 

To recognize an osteoma in the roentgenogram is usually not difficult, 
but one should be careful not to be too hasty in calling an area of bony over- 
growth seen in the skull an osteoma until all other possibilities have been care- 
fully considered, chiefly because the osteomas constitute only about 1 per cent 
of all cranial new growths. The osteomas we see in the calvarium are apt to 
be rather flat. They usually do not show any evidence of bone destruction, 
both inner and outer tables are likely to be involved, and if any vessel chan- 
nels can be seen passing over the tumor they will usually appear smaller in 
the portion directly over the mass. This is in contradistinction to the hyper- 
vascularity one might expect to find if the hypertrophy were due to a meningi- 
oma. The spongy type of tumor may destroy the underlying or adjacent bone, 
so that we not infrequently see areas of decreased density about the base of 
the tumor. 

We often find small areas of increased density in the bones of the vault. 
These areas are due to localized bony condensation due to anomalies of growth 
and development. The bone within these areas will be seen to be of normal 
structure but of greater density than the surrounding bone. There will be 
no tumefaction and no alteration in size or course of any vessel channels in 
the vicinity. These areas are not osteomas, but occasionally their appearance 
may prove sufficiently dense to be somewhat confusing. 

Any bony hypertrophy seen in the nasal accessory sinuses or involving 
the bones of the face might well be considered an osteoma until proved other- 
wise. There are also small bony nodules sometimes seen in the external 
auditory canals. These are probably congenital and are rarely recognized in 
the roentgenogram. Occasionally, however, they may enlarge and take on 
some of the characteristics of a new growth, and might therefore be considered 
as at least potential osteomas. | 

Searching for an osteoma is somewhat like the proverbial chase of the 
‘‘will-o’-the-wisp,’’ for in either case we are not quite sure just what it is we 
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are after; but even so it is well worth while to carefully note the presence of 
these bony growths because they may and often do become a definite clinica] 


problem. 


SUMMARY 


The osteomas of the head have been discussed and an attempt made to 


define them. Several allied conditions have also been discussed and their rela- 


tionship to or independence of the osteomas considered.* 
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15: 95, 1930. 
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A Contribution to the Study of Inferior Post-Normal Occlusion: By Matthew 
Young, N.D., and K. Corisande Smyth, L.D.S. Eng. Dental Record 60: 
363, September, 1940. 


Many orthodontists believe that valuable information regarding the 
characteristic features, the nature, and possibly the origin of inferior post- 
normal occlusion, might be obtained by a detailed comparison of the average 
measurements of a comprehensive series of characters of the face and jaws 
in children showing this defect, with the measurements of the corresponding 
characters in children possessing the normal or ideal type of occlusion. Under 
the auspices of the Dental Disease Committee of the Medical Research Council 
it has been possible to carry out these measurements in relatively long series 
of children of both sexes with normal and post-normal occlusion respectively, 
ranging in age from 8 to 13 years, who were attending the elementary schools 
in the area controlled by the London County Council; this communication 
contains an account of the main differences that were found in the two groups 
of children and the interpretation of them. 


For brevity and convenience the characters are referred to in the tables, 
and often in the text, by symbols, also given in the list. The characters are 
grouped into (1) anteroposterior (radial), (2) vertical, and (3) transverse 
measurements of the face, (4) measurements of the dental arches, (5) measure- 
ments of the mandible, and (6) measurements of the teeth. 


Comparing the post-normal group as a whole with the normal group, the 
figures suggest very strongly that it is an excess of forward growth in the 
maxilla, rather than a retrusion or recession of the mandible, that differenti- 
ates the post-normal group as a whole from the normal in children of the age 
under review. This view has now received special impetus from Atkinson 
and his adherents. 

The mean dimensions of the width of the dental arches seem to indicate 
quite clearly that the dental arches, and especially the upper, are at both 4| 4 
and 6|6 narrower in boys with post-normal than with normal occlusion, and 
that the divergence from the normal is greater in the upper arch. In regard to 
length of the dental arch, the mean value of the upper arch does not differ 
in the two groups, whereas the length of the lower arch in the post-normal is 
significantly less than in the normal. Although no emphasis can be laid on 
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any apparent excess in the full height of the face in the post-normal boys, 
it is of interest to note that there is no evidence of any reduction in comparison 
with the normal, at the age considered; a tendency to such a deficiency might 
be promoted by the prevalence of excessive close-bite in the post-normals. 


The palatal height and the depth of the mandible in front do not differ 
in post-normal from the normal. The depth of the mandible in the molar 
region appears to be rather less in the post-normal. Neither in bizygomatie nor 
bigonial breadth of the face can the post-normal boys be said to differ from 
the normal. 

None of the vertical measurements of the face and jaws, including the 
height of the palate and the depth of the mandible, can be said to differ sig- 
nificantly on the average in the three types of post-normal occlusion. 

The length of the lower dental arch in the three types shows no dif- 
ference on the average. The length of the upper arch on the other hand is, as 
might be expected, definitely greater on the average in type II (same as 
Angle’s Class II division 1) than in type III (same as Angle’s Class II di- 
vision 2). 

It was found that in all these groups the boys and girls with post-normal 
occlusion were definitely taller than the children at corresponding ages with 
normal or ideal occlusion. 

With regard to the anteroposterior or radial measurements, we find that 
all three relating to the maxilla are at all ages significantly greater in boys 
with post-normal occlusion than in boys with normal occlusion. 

Post-normality seems on the average to depend almost as much on a more 
advanced position of the maxillary jaw or upper arch as on retrusion of the 
mandible. A protrusion of the maxilla seems to be an important factor in 
relation to post-normal occlusion in girls, the proportion in which such a for- 
ward projection is found being but slightly less than that in which retrusion 
of the mandible occurs. 

In neither the boys nor the girls is there any definite evidence that the 
estimates of the length of the mandible, differ in the post-normal from the 
normal. In neither boys nor girls with post-normal occlusion does the length 
of the upper arch differ from that in children with normal occlusion. 

In the girls, at all the individual ages from 8 to 13 years, the external 
breadths of the upper dental arch at 4 | 4.and 6| 6 and the lower dental arch at 
4/4 as well as at 6| 6 in the post-normal groups are significantly less than.the 
normal. In the lower arch the deviations between post-normal and normal 
averages show a tendency to be less than in the upper arch. If the differences 
actually found in facial height may be considered to indicate any tendency, 
it is that there is possibly some relative shortening of the face in the post- 
normals. 

The main result of the investigation is to provide very suggestive, if not 
conclusive, evidence that the origin of inferior post-normal occlusion in the 
great majority of the boys, but in a smaller proportion of the girls examined, 
is essentially dependent on the degree of forward growth or the position of 
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the maxilla, and not on retrusion of the mandible. When protrusion of the 
maxilla and retrusion of the mandible co-exist, the proportion in which pro- 
trusion is the most prominent feature is, in both sexes, equal to that in which 
retrusion predominates. Children with the two principal types of post-normal 
occlusion do not appear to show significant differences in any of the characters 
brought under review unless it is in the two, transmeatal axis to maxillary 
incisor incisal margin and the length of the upper dental arch, in which the 
divergence largely depends on the mode of differentiation of the two types. 


Appearance of Skeletal Abnormalities in the Offspring of Rats Reared on 
a Deficient Diet: By J. Warkany and R. C. Nelson. Science 92: 383, Oct. 
25, 1940. 


The following observations were made by the authors at the Children’s 
Hospital Research Foundation and Department of Pediatrics, University of 
Cincinnati College of Medicine. Rats which were reared on deficient diets 
were bred. One group of females was reared on a diet consisting of yellow 
cornmeal 76 per cent, wheat gluten 20 per cent, calcium carbonate 3 per cent, 
sodium chloride C.P. 1 per cent (Steenbock and Black rachitogenie diet No. 
2965), which was supplemented with viosterol (each rat received 60 I.U. every 
tenth day). On this diet the animals were retarded in growth and develop- 
ment. <A total of 164 young was born either spontaneously or by cesarean 
section; of these, 107 were apparently normal, while fifty-seven presented 
multiple congenital abnormalities. An abnormally short mandible was found 
in thirty-nine animals. This defect was so marked that the tongue was ex- 
posed to a large extent. 

Many animals also had deformed extremities. Syndactylism of different 
grades was observed in thirty-two young. A short tail was seen in twelve 
animals. One hundred and four of the young were cleared by the Spalteholz 
method to facilitate the study of the skeleton. In forty-two of these speci- 
mens the lower legs showed reduction in size or absence of the tibia; in twenty 
the fibula was shortened or absent ; in twenty-two there was fusion of the ribs; 
and in fourteen there was fusion of the centers of ossification of the sternum. 

Another group of females of the same strain was reared on a more ade- 
quate diet consisting of yellow cornmeal 78 per cent, wheat gluten 18 per cent, 
‘alcium carbonate 1 per cent, sodium chloride C.P. 1 per cent, and dried pig 
liver 2 per cent. This diet resulted in much better growth and development 
of the animals. This group consisted of twenty-four females which had thirty- 
nine pregnancies resulting in 294 young. None of the latter showed deform- 
ities of the mandible or extremities like those described in the previous group. 

A third group of twelve female rats of the Sprague-Dawley strain was 
raised on an adequate diet (Bill’s modification of Steenbock’s stock diet). 
Thirty litters born to these animals consisted of 216 young. One abnormal 
animal was noted in this group. It weighed only 214 grams and when cleared 
showed short femurs and an abnormal sternum. They are extending these 
experiments along both genetic and nutritional lines. 
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Stainless Steel Alloys: Science 92: 10, Nov. 1, 1940. 


That proper balance of the amounts of the metals alloyed with iron in 
making stainless steel was found necessary to give the best corrosion resistance 
combined with good workability, was reported at the Cleveland meeting of 
the American Society for Metals. The research was carried out by Russell 
Franks, W. O. Binder, and C. R. Bishop, of the Union Carbide and Carbon 
Research Laboratories. These types of stainless steel consist of iron with the 
addition of chromium, nickel, and molybdenum. The best properties were 
found with the following percentages of these elements: 18 to 19 per cent 
chromium; 12 to 14 per cent nickel; 1.5 to 2.25 per cent molybdenum, and not 
more than 1/10 per cent of carbon. By adding columbium, a somewhat rarer 
metal, still further improvement was obtained. 


Mammalian Genetics: By William E. Castle, Professor Emeritus of Genetics, 
Harvard University Research Associate in Genetics, University of Cal- 
ifornia. Illustrated. Pp. 164, cloth, price $2.00, Cambridge, Harvard 
University Press, 1940. 


This volume provides an introduction to the study of heredity in mammals. 
While human heredity is not ineluded in this volume, the book will neverthe- 
less be found interesting by workers in the afore-mentioned field since it pro- 
vides a sound basis for generalization and because experimental investigation 
in human heredity is impossible. The chapters on heredity in general and on 
Mendelian inheritance are concise and lucid. They may be easily compre- 
hended by those who have often floundered through a sea of jargon in the 
pursuit of information on the subject. 

Castle describes lethal genes, those which cause the death of an individual 
at birth. He then goes on to explain ‘‘sub-lethal’’ genes, those which produce 
harmful, but not necessarily fatal effects. These harmful defects take the 
form of hereditary diseases and may show themselves in the muscles, sense 
organs, the blood, and other systems. This should make it easier for ortho- 
dontists to accept the fact that certain dentofacial abnormalities may be of 
direct genetic etiology. / 

Body size in mammals is accepted as being of genetic influence. However, 
in domestic animals, in the absence of natural selection, differences in body 
size are greater than in the state of nature. These and other related topies are 
discussed. An important bibliography is appended. The book has a good 
index. 


Outline of Physiology: By William R. Amberson, Ph.D., Professor of Physi- 
ology, University of Maryland, and Dietrich C. Smith, Ph.D., Associate 
Professor of Physiology, University of Maryland. Illustrations by Norris 
Jones, Instructor in Scientific Illustrating, Swarthmore College, Pp. 412, 
price $4.00, Baltimore, The Williams and Wilkins Co., 1939. 


This is a mammalian—and mainly human—physiology with some general 
material as a necessary foundation. The historical approach is frequently 
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used, with extensive quotations from classical papers. Each chapter is headed 
by appropriate quotations mostly from the early investigators in physiology. 


The book lays a groundwork of basic biochemical and biophysical con- 
ceptions as preparation for the later more strictly physiologic discussions. It 
includes simple descriptions of the recent advances in physiology such as x-ray 
analysis of muscle structure, electrical discharges in nerves and brain, the 
vitamins, and the endocrine glands. It presents simplified diagrams in color 
to illustrate the structure and function of the central nervous system. 

Orthodontists will find of especial interest the chapters on the endocrines 
and on the reflex control of posture and movement. An excellent index is pro- 


vided. 


Editorials 


The Wuerpel Influence in Orthodontics 


No doubt, the most important contribution to orthodontic progress in the 
past by any lay influence was that of the well-known artist, Dr. Edmund H. 
Wuerpel. Starting back about the turn of the century, he was a powerful in- 
spiration to the late Dr. Edward H. Angle, as well as to many of Dr. Angle’s 
students. In addition to that, he appeared many times on the official programs 
of various orthodontic societies throughout the land. Practically all textbooks 
pertaining to orthodontics reflect the Wuerpel influence in their treatment of 
harmony of the face and features as related to the teeth and dental arches. 

Inasmuch as the Wuerpel influence is a well-known factor in orthodontic 
progress, and has been the balance wheel in maintaining a sense of proportion in 
treating living things, and an appreciation of natural forms, readers will 
be interested in excerpts from the editorial comment recently of the St. Lows 
tlobe-Democrat, pertaining to the wide influence of artistic values which have 
emanated everywhere from this great artist. Orthodontics is proud of the 
Wuerpel influence on its evolution. 

**To one who has labored so long and loyally in the cause of art as 
Dr. Edmund H. Wuerpel, manifestation of National Art Week as it is 
being expressed . . . this week must be reassuring as well as gratifying. 
For standing out dominantly among the 1,000 or so exhibitors in the 
special display marking the local participation in the national observ- 
ance is the work of artists who have been his pupils or his pupils’ pupils 
or the work of his associates in Washington University’s St. Louis 
School of Fine Arts and their pupils, ranging the 30 years Dr. Wuerpel 
headed the school and of which he is now director emeritus. 

‘‘This reflection of principles of color and form firmly implanted 
and lessons well learned serves as reassurance that Dr. Wuerpel and 
such other pioneers . . . as his predecessors, Prof. Halsey Ives, by pre- 
cept and example broadcast their seed widely and in fertile fields. . . . 

‘*Dr. Wuerpel, St. Louis is proud to know, is a native of this town 
and has lived here most of his 75 years. He was connected with the 
St. Louis School of Fine Arts for 44 years up to the time of his retire- 
ment two years ago and for the last 30 years of his service was director. 

So his influence runs back through some 10,000 student potentialities 

and may be noted now in artists well on toward the evening of life. 

‘*His own work, which continues with enthusiasm and is encour- 
aged by freedom from teaching duties—that is classroom duties—has 
been permeated with a quiet contemplation of the mystery of forms, the 
gentle undulations of this fruitful earth, the curving of life-giving 
streams, the fecund shapes of trees, billowing clouds, and always by 
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lyric serenity, a satisfaction, though never a self-satisfaction in the 
presence of the mystery of beauty. These things for his own brushes 
and these things for the brushes of his pupils through nigh on to a half 
century. His subtlety of expression has influenced the art of painting 


in St. Louis and will live far beyond his years.’’ 

Dr. Wuerpel inspired orthodontists in the pioneering days of the specialty, 
and many readers of this JouURNAL will recall the appearance of Dr. Wuerpel on 
programs from the Atlantic to the Pacific coast, and his pleadings that orthodon- 
tists not lose sight of the artistic values surrounding their vocation. 


H. C. P. 


An Orthodontic Institution Devoted to Advance and Service 


There is an ever-increasing interest in the care of the crippled child, not only 
in the prevention and correction of his deformities, but also in his economic and 
social rehabilitation. Service clubs which make their principal theme the bene- 
fit and health of the underprivileged child are numerous. Probably no service 
for crippled children is better known than that given by the Shriners’ Hospitals 
for Crippled Children throughout America, and in these instances, in most com- 
munities the institution is headed by an orthopedic surgeon, ably assisted by 
physical therapeutists. 

There is a great gap between the immediate surgery and the final functional 
end result in orthopedic surgery. This is not usually true in many other 
branches of health service. However, a similar condition does exist in ortho- 
dontie service, in that the element of time in treatment is an important factor 
and, in addition, the end result is not attained until some time after all ap- 
pliances have been removed. 

In the treatment of orthopedic conditions one is confronted not only with 
surgical management, but also with the economic factor, which includes the 
length of time required for recovery, the restriction of activity during this period, 
and, finally, the residual permanent disability after dismissal. 

On account of the tedious painstaking personal and highly specialized skill 
that is required of modern orthopedic surgeons, it was thought for years that 
this service could not be extended to the wider brackets of society other than by 
the extension of private practice and the training of more and more skilled men. 
Then someone conceived the idea that with sufficient endowments and amply 
trained assistants and nurses in a well-organized institution, many, many cases of 
indigent children could be cared for under the direction and supervision of one 
or two highly skilled orthopedic surgeons. 

This plan was put into effect, and now any deserving child in need of the 
expert services of an orthopedic surgeon is provided such service through philan- 
thropic and endowed agencies. What service is more highly regarded than that 
of orthopedic surgery? The world now has reverence and respect for the hu- 
manitarian and skilled work of those who have made all this possible. 

What significance may this have to the orthodontic problem? Is not the 
history of orthopedics being again repeated in the field of orthodontics ? 
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It has been thought by many for years that because of the high degree of 
personal skill required to correct malocclusions with dispatch and precision, as is 
done by our leading operators, and the limitations imposed on orthodontists’ 
time on account of direct conflict with school hours, the specialty does not lend 
itself, from a practical standpoint, to a wide extensive service, at least under the 
present setup of practice. After spending two or three days in the office of a 
skillful orthodontist handling a large volume of cases by himself, other than 
with the assistance of ample and well-trained office assistants, it will be admitted 
by most men that it can be done by those who have both sufficient energy, skill, 
and organization ability. 

The time has arrived in orthodontic progress when it is both practical and 
feasible to establish an endowed institution with ample resources under skill- 
ful guidance not only to give modern orthodontic service to indigent children, 
but also to provide at the same time ample opportunity for modern orthodontic 
training for those who believe that orthodontic skill is best obtained by ‘‘doing’’ 
under the trained eye and guidance of masters who have a record behind them 
of hundreds and hundreds of successfully treated cases. Not unlike the method 
of rating in big league ball clubs, the batting average is the answer to the amount 
of skill and ability. So it is with the skill of an orthodontist. One with a high 
average of successfully treated cases and the unquestioned respect and confidence 
of his confreres should head such an institution. Let it be hoped an altruistic 
individual or institution will make it possible for such a thing to happen for the 
benefit of childhood and for the benefit of the advancement of orthodontics to a 
further degree of intrinsic merit as a health service. Orthodonties can do as 
much for childhood as orthopedic surgery has accomplished if it be provided 
a similar vehicle. 


H.C. P. 


News and Notes 


American Association of Orthodontists 


The Thirty-Ninth Meeting of the American Association of Orthodontists will be held at 
the Waldorf Astoria Hotel in New York City, May 5 to 8, 1941. 


Central Association of Orthodontists 
The Central Association of Orthodontists will have a luncheon meeting during the mid- 
winter meeting of the Chicago Dental Society. The time of the meeting will be announced 
later. 


Chicago Dental Society 
The Seventy-Seventh Annual Midwinter Meeting of the Chicago Dental Society will be 
held at the Stevens Hotel, Feb. 17 to 20, 1941. All members of the Society and the A. D, A. 
are invited. 


Argentine Orthodontic Society 
The officers recently elected for the Argentine Orthodontic Society, with headquarters 
in Buenos Aires, are as follows: 

President Prof. Dr. A. Monti 
Vice-president__-Dr. M. A. Finocchietti 
Secretary Dr. R. O. Antier 
Treasurer Dr. E. G. Loeci 
Members of the governing body: 

Dr. V. A. Bertini 

Dr. R. Torres 

Dr. D. Bianco 

Dr. G. A. Sammartine 


Five State Postgraduate Clinic 


The Tenth Annual Five State Postgraduate Clinic of the District of Columbia Dental 
Society will convene at the Mayflower Hotel, Washington, D. C., March 9 to 13, 1941. 


Southwestern Society of Orthodontists 


The Twentieth Annual Meeting of the Southwestern Society of Orthodontists will be held 
at the Hilton Hotel, Lubbock, Texas, Feb. 2 to 5, 1941. The tentative program is as follows: 


Monday: 


Invocation, address of weleome and response, introduction of guests, president’s address, 
und report of committees. 

James D. McCoy, D.D.S., Los Angeles, Calif. : 

A, Naming Dental Anomalies—A Study in Orthodontic Nomenclature. 

B, Recording Dental Anomalies for Clinical Appraisal. Discussion to be led by W. E. 
Flesher, Oklahoma City, Okla. 

F. B. Malone, M.D., Lubbock: Coordination Between the Otolaryngologist and the 
Orthodontist. Discussion to be led by Homer B. Robinson, Hutchinson, Kan. 

Curtis Williams: Case Report—Anterior Occlusion. Discussion to be led by T. O. 
Gorman, San Antonio, Texas. 
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James D. McCoy: A Technique for Making Denture Reproductions and Facial Records. 
Discussion to be led by O. H. McCarty, Tulsa, Okla. 


Arnold-Cunningham-Gillian, Houston, Texas, exhibit and teaching group. 


Tuesday: 

James D. McCoy: Examples From Practice Showing the Necessity for Differential 
Diagnosis and the Application of Rational Treatment Principles. Discussion to be led by 
Clarence Koch, Little Rock, Ark. 

The Army and the Orthodontist. Discussion to be led by T. G. Duckworth. 

Lonnie Langston, Lubbock: Conserving the Estate. Discussion to be led by W. T. 


Chapman, El] Paso, Texas. 


Clinics. 

Combined meeting of the Lubbock Dental Society and the Southwestern Society.— 
James D. McCoy: The General Health Benefits of Orthodontic Treatment, Discussion to be 
led by P. G. Spencer (30 minutes) and Military Dentistry, to be led by Curtis Williams 


(15 minutes). 
Wednesday: 

James D. McCoy: A clinic demonstrating the simple but effective mechanisms used in 
the many cases shown. Dr. McCoy will be assisted by E. B. Arnold, W. B. Stevenson, Louis 8. 


Winston, A. B. Conly, and J. H. Weaver. 


Mexican Association of Orthodontists 


The newly elected officers of the Asociacion Mexicana de Ortodoncia are the following: 
President Dr. Carlos M. Paz 

Secretary Dr. Samuel Fastlicht (Madero 40, Mexico City) 

Treasurer Dr. Guillerma 8. Gamboa 


Notes of Interest 


Dr. William E. Flesher takes pleasure in announcing that his son, Dr. Marion A. Flesher, 
has become associated with him in the practice of orthodontics, Medical Arts Building, 
Oklahoma City, Okla. 

Dr. Harry E. Kelsey of Baltimore, Md., has announced his retirement from practice and 
that he will be succeeded in practice by Dr. Hammond L. Johnston. Dr. Johnston was formerly 
associated with both Dr. Kelsey and Dr. George M. Anderson. The practice will be continued 
at the same location, 833 Park Avenue, Baltimore. 

Dr. Walter H. Ellis announces the removal of his office to The Linwood Medical Centre, 
333 Linwood Avenue, Buffalo, N. Y. Practice limited to orthodontics. 


The Committee on Dental Preparedness 


The Committee on Dental Preparedness, in a meeting held in Washington, D. C., in 
October, took several steps in continuing the preparedness program which was outlined at 
the annual meeting of the A. D. A. in Cleveland. 

One matter of interest to all practitioners is the beginning of a study to perfect ways 
and means of protecting the practice of those men who might be called into the Service. A 
few local societies have already taken action on this matter, and it was decided to form a 
sub-committee of the Preparedness Committee to study the problems and report back to the 


1221 


News and Notes 


Committee as a whole. This subcommittee is composed of Drs. Waugh, Robinson, and 
Bruening, and the result of their deliberations will be made known at the earliest possible 


moment. 
It was announced to the Committee by Brigadier General Leigh C. Fairbank that an 


order had been passed suspending the issuance of commissions in the Dental Reserve Corps. 
This was done in order to protect those men who might be drawn into the service under the 


present Conscription Law. 

General Fairbank stated that in the event a dentist had a low-call number or if he is 
drafted, he should immediately make application for a commission, accompanying the applica- 
tion with a statement from his local draft board in support of his position in the draft call. 
It was stated that these applications could be speedily acted upon and that provided the 
application could be granted favorable action, the commission would be authorized. 

The questionnaires continue to be returned but at a greatly diminished rate. To date, 
approximately 56 per cent of those questionnaires which have been mailed, have been returned. 
Obviously, no conclusive results can be forthcoming from such a return, and an appeal is made 
to those men who have not returned their questionnaire to do so at once. 

If a dentist has not received a questionnaire, all he need do is to send a postal card 
to the AMERICAN DENTAL ASSOCIATION, 212 East Superior St., Chicago, Ill., and a copy will 


be mailed immediately. 
To satisfy the hopes of using the returned questionnaires as a basis for a complete 
dental directory, no person, regardless of age or position, should fail to respond. 


Michigan Dental Ad Law Is Upheld 


Michigan voters, in a state referendum in November, upheld an act of the 1939 legisla- 
ture abolishing advertising by dentists. The act, which becomes effective immediately, 
provides, in addition to higher standards for dentists, that no dentist advertise prices. The 
Michigan Press Association unsuccessfully combated the measure, supporting a group of 
advertising dentists who forced a statewide referendum. The association had contended 


restriction of advertising would threaten free competition and even freedom of the press. 
Under the new act, no dentist may own or manage more than one office and operate them 
under his own name with employed operators. The tinal vote was three to two in favor of the 


act as passed by the legislature. 


National Bureau of Standards Tests on Dental Materials 


The investigations and tests of dental materials made in the laboratories of the National 
Bureau of Standards, Department of Commerce, are a service conducted on a research asso- 
ciate basis for the American Dental Association and reach more than 50,000 American dentists 
in the form of reports on new materials and new techniques. An annual list of restorative 
materials which is made available by the Association to all practicing members includes over 
200 trade brands, all of which have been tested at the Bureau and are guaranteed by their 
manufacturers to comply with the standards of the Association. This list of tested products 
is constantly under scrutiny and is revised each month by the addition of newly perfected 


brands and the elimination of those found defective. 

In view of the recognized importance of dentistry in relation to general health, it is 
obvious that the quality of dental materials is a matter of considerable public significance. 
The use of faulty products almost invariably results in unsatisfactory dental work and loss 
of confidence on the part of the public. With the reports of the Bureau of Standards avail- 
able, it is pointed out, dentists are protected against exploitation by manufacturers and sales- 
men who may try to sell new and unproved, and in some cases, defective products. This 
direct advisory service has proved its worth and today is recognized in many foreign countries 
as an important factor in placing American dental work so far in advance of the rest of the 


world. 


OFFICERS OF ORTHODONTIC SOCIETIES* 


American Association of Orthodontists 
President, Henry U. Barber, Jr. . ~ -~ - 5 East Fifty-Seventh St., New York, N. Y. 
Secretary-Treasurer, Max E. Ernst _ —~ - 1250 Lowry Medical Arts Bldg., St. Paul, Minn. 
Public Relations Bureau Director, Dwight Anderson 


292 Madison Ave., New York, N. Y. 


Central Association of Orthodontists 
President, Harold J. Noyes ~ ~ ~ ~ ~ ~ =~ ~~ 55 E. Washington St., Chicago, Ill. 
Secretary-Treasurer, L. B. Higley ~ ~ -~ -~ 705 Summit Ave., Iowa City, Iowa 


Great Lakes Society of Orthodontists 


President, Frank Cartwright Henry Ford Hospital, Detroit, Mich. 
Secretary-Treasurer, Richard E. Barnes ~ Republic Bldg., Cleveland, Ohio 


Harvard Society of Orthodontists 
President, I. D. Davis — — . . 419 Boylston St., Boston, Mass. 


Secretary-Treasurer, Edward Silver _ Boylston St., Boston, Mass. 


New York Society of Orthodontists 


President, Glenn F. Young ~ ~ ~ 745 Fifth Ave., New York, N. Y. 


Secretary-Treasurer, William C. Keller. ~ - - 40 E. Forty-Ninth St., New York, 


Pacific Coast Society of Orthodontists 
President, Will G. Sheffer. Medico Dental Bldg., San Jose, Calif. 
Secretary-Treasurer, Earl F. Lussier 450 Sutter St., San Francisco, Calif. 


Rocky Mountain Society of Orthodontists 
President, A. B. Brusse  — = 1558 Humboldt St., Denver, Colo. 
Secretary-Treasurer, Robert L. Gray - - - - = = = = Republic Bidg., Denver, Colo. 


Southern Society of Orthodontists 
President, Fred G. Hale ~- ~ ~ ~ ~ ~ ~ ~ ~ ~- Professional Bldg., Raleigh, N. C. 
Secretary-Treasurer, 'T. C. Sparks 1508 Washington St., Columbia, 8. C. 


Southwestern Society of Orthodontists 


President, G. C. Turner - - - - = 406 Myrick Bldg., Lubbock, Texas 
Secretary-Treasurer, R. E. Olson Union Nat’l Bank Bldg., Wichita, Kan. 


Washington-Baltimore Society of Orthodontists 
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ORALIUM 


action of mouth secretions and never develops oxides 

during annealing and soldering, it would be the one 
perfect material for orthodontic bands, if it had the other 
indispensable qualities, but it hasn’t. 


Just the same, you can secure the advantages of pure platinum 
and still have bands with all the necessary attributes. Oralium 
Band Material is just this happy combination with its surfaces 
of pure platinum, so securely welded to an Oralium body that 
the two have become practically one piece of metal. Oralium 
is the precious metal alloy which has been used for so many 
years to construct literally tens of thousands of prosthetic cases. 
So, even if you grind through the platinum, you expose 
nothing but tarnish-resistant precious metal. 


The principle involved in Oralium Band Material is the same 
as in Baker Platinum-Clad used in the chemical industries for 
making chemical apparatus—pure platinum securely welded 
to one or both faces of another metal. In the chemical process 
industries, such apparatus must resist the action of powerful 
acids and other agents. Can anything be sounder than the 
application of this principle to orthodontic use? 
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the maximum toughnéss and physical efficiency. 


Literature giving all details will be sent on request. 
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DEEPEP WIRE 


With Controlled Spring Back .. . Insures 
Gentle Pressure 


And that is mighty important as all Orthodontists know. 
Because an appliance made with DEEPEP wire moves the 
tissue no faster than nature’s supporting processes can make 
adjustment. As a result greater accuracy is obtainable... 
much to the satisfaction of the patient and the Orthodontist. 
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2Teeth insecurely held because of 
“rapid” type of alveolar crest 
destruction (S. C. Miller Classi- 
fication) Graph shows that phos- 
phatase content of plasma taken 
from gingival tissue adjacent to 
area of bone dissolution is appre- 
ciably higher than in 
finger tip plasma. 


1 Teeth solidly held in normal alve- 


olar bone. Accompanying graph 
shows the closely similar number 
of phosphatase units in 
plasma from the finger tip 
and in plasma from gin- 
gival tissues adjacent 
to the alveolar crest. 
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WE PHOSPHATASE 
10 GHAL HEALTA SOUGHT 


BY NEW INVESTIGATIONS 


A recent dental university study shows that in alveolar 
bone destruction (a cause of loosening and loss of teeth) 
plasma phosphatase values in the vicinity of the pathology 
are markedly higher than in the general circulation. Such 
biochemical findings, it is believed, will prove valuable to 
future research which attempts to find a means of allevi- 
ating this condition as a step toward improved dental and 
oral health. A report of this study will be sent to any 
interested dentist. 


THIS AND OTHER SCIENTIFIC RESEARCH IN PROBLEMS 
OF ORAL HEALTH IS SPONSORED BY FELLOWSHIPS OF 


BRISTOL-MYERS COMPANY 


Makers of Ipana 
The Scientific Tooth Paste 
for Tooth Cleansing and Gum Massage 


19-K West 50th St. New York, N. Y. 
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FOR TENDER 
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“CT 24007 \ 
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Dicatcium PHospHATE COMPOUND 
WITH VIOSTEROL SQUIBB supplies cal- 
cium, phosphorus and Vitamin D in 
therapeutically effective quantities. These 
three factors are necessary for increased 
bone development and are therefore use- 
ful as an adjunct in orthodontic proce- 
dures. In the opinion of many authorities, 
these elements also play an important 
part in the maintenance of normal teeth. 

Since children’s appetites are often 
capricious, their diet may be deficient in 
. calcium. To overcome such a deficiency, 
many dentists recommend a dietary sup- 
plement such as Dicalcium Phosphate 
Compound with Viosterol Squibb. Chil- 
dren like the Tablets, for they are fla- 
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For literature address the Dental Dept., E. R. Squibb & Sons, 745 Fifth Ave., New York 


vored with wintergreen and have a very 
pleasant taste. 

Each Tablet Dicalcium Phosphate 
Compound with Viosterol supplies 2.6 
grains calcium, 1.6 grains phosphorus 
and 660 U.S.P. XI units of Vitamin D. 
The product is also supplied in capsule 
form—two capsules being equivalent to 
one tablet. 

Tablets Dicalctum Phosphate Com- 
pound with Viosterol Squibb are sup- 
plied in boxes of 51 and 250—the cap- 
sules in bottles of 100 and 1000. One 
tablet (or two capsules) three times 
daily will meet the usual requirements 
of children undergoing orthodontic 
treatment. 
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“ORTHO 


BE GOOD TO YOURSELF... 
Save both nervous and physical energy 
by letting the spring tension of the 
welder hold the parts to be joined while 
you check their relation and touch the 
switch which unites them into one solid 
piece. Save your eyes the strain of watch- 
WRITE FOR OUR new ing detail against the light of a flame. 
Hares Use of Tru-Chrome eliminates the waste 
Mountain Orthodontic 
Materialsandinstruments motion of fluxing and pickling because 
the weld is instantaneous and clean. 
Let Tru-Chrome and welding help you 
attain your maximum in years of service 
to the profession. 


Rocky Mountain Metal Products, Inc. 
1275 Sherman Street - Box 183 - Denver, Colorado 
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THE TRU-SPOT WELDER 


is simple and easy to operate, 
yet it fuses the parts to be 
joined into one piece — a per- 
manent union. In addition, it 
is economical to operate since 
its use requires no solder or 
flux and there are no moving 
parts which can wear out. 


QOO00000 
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DONTIST 


Flood Building, San Francisco 


Oral Surgery 


TRU-FORM 
SEAMLESS ANCHOR 
and INCISOR BANDS 


Protect your patient with Tru-Form 
bands for molars and incisors. In- 
sure a perfect fit with a skillfully 
contoured seamless band which is 
thin and adaptable, yet superbly 
strong. The velvet finish interior 
secures a vise-like cement grip on 
the tooth, while the highly polished, 
resistant exterior guarantees maxi- 
mum cleanliness. Available in com- 
plete sizes. Tru-Form bands will 
save you time and money. 


Pacific Coast Distributor 
KARL A. KREIS 
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MONOCAINE nei 


New, Potent, Local Anesthetic 


Proved in the test tube and animal research in the laboratory ; findings 
corroborated by exhaustive clinical experimentation ; conspicuously suc- 
cessful in the crucial test of more than 17,000,000 injections at the chair— 


Mondcaine HCl, the new potent local anesthetic developed in our 
research laboratories, now takes its place amongst the approved and 
accepted local anesthetics in dentistry and medicine. 


Dental and medical literature of the past three years adds further 
evidence of the value of Monécaine HCI. Authoritative, unbiased articles 
on the successful clinical use of Monécaine HCl have appeared in a 
number of eminent dental and medical journals. 


The authors of these articles are all in agreement that Monécaine HC] 
produces profound anesthesia, and, in the con- 
centration used, is devoid of the untoward symp- 
toms or “jittery” reactions frequently characters 
istic of procaine injections. 


If you are not a user of Mondcaine HCI at 
present, order a vacuum packed tin of Anestubes 
or Novampuls from your dealer and compare 
results. 


NOVOCOL CHEMICAL | 
2921 ATLANTIC AVENUE - BROC 
TORONTO - LONDON . BUENOS 
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| ¢ 0 INC. 
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The Efficient Dental Assistant Have you received your copy of the 


75-page brochure “Citrus Fruits and 
Health”? You'll find a wealth of 


By ETHEL M. COVINGTON 


257 Pages. Price, $2.50. 


informative, authoritative material, 
The lessons described in this book are , ; 
designed to make life much easier for carefully compiled and exhaustively 
many dentists, relieve the first few weeks ~ 
of utter confusion for many girls, and treated. Free on request to members 


provide some new ideas and fresh en- 
thusiasm to assistants who have been in 
dental offices for a number of years. 


THE C. V. MOSBY COMPANY FLORIDA CITRUS COMMISSION 
Publishers—St. Louis, Mo. Lakeland . Florida 


of the dental profession—write for it. 


GRADUATE DIVISION 


College of Dentistry, University of 
Southern California 


Graduate Course in Orthodontics Leading to the Degree of Master 
of Dental Science 


The Graduate Division of the College of Dentistry, University of South- 
ern California, announces that its next graduate course in orthodontics will 
begin on February 7, 1941. 

The one calendar year course of full-time attendance, leading to the 
degree of Master of Dental Science, is the only one that will be offered at 
this graduate session. The one year course of full-time attendance and the 
two year course of half-time attendance will be offered again in 1942. 


For information concerning admission require- 
ments, scope of instruction, fees, etc., address 


GRADUATE DIVISION 


College of Dentistry, University of Southern California 
122 E. 16th Street, Los Angeles, California 


FABRICATOR OF 
Chromium Alloy Attachments 
and Materials 


for use in the technique of 


THE UNIVERSAL BRACKET 
and the Famous Alter Spotwelder 


RET. ALTER 33 P. O. Box 7 33 Pasadena, California 


“ALTER products are never sold through supply houses” 
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THE WORD OF MOUTH ANTISEPTIC 


WING 


It speaks well for VINCE that many a prescriber first 
learned of this oral antiseptic by word of mouth. One 
dentist sees another and when they get around to talk- 
ing “shop,” Vince enters into the conversation. If one 
is unfamiliar with the preparation, the other will urge 
him to try it. If both are confirmed users, they compare 
notes on the various uses to which they put Vince. 
Most dentists use Vince as an all-round oral antiseptic. 
They prescribe it as a routine mouthwash and gargle; 
suggest its use in keeping dentures and appliances clean; 
use it as an aid in the treatment of Vincent’s and other 
infections. § You, too, can learn of the acknowledged 
suitability of Vince for these purposes. A trial quantity 
will be gladly sent you. Please write your request on your 
letterhead. Vince is supplied in tins of 2, 5 and 16 ounces. 


Vince Laboratories, Inc., 123 West 18th Street, New York City 
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STAINLESS WIRE 


**MALIN’S’’ WILSTABRITE 


for use ar 


IF NO WRITE SOFT LIGATURE WIRE 
LOCAL TO US 51 Sizes—.003 te .125 
SUPPLY DIRECT HARD ARCH WIRE 


56 Sizes—.003 to .250 


THE MALIN COMPANY — 2515 Vestry Ave. — CLEVELAND, OHIO 


New 4th Edition 


TEXTBOOK of EXODONTIA 


By LEO WINTER, M.D., D.D.S., F.A.C.D., Se.D., LL.D., Professor of Oral Surgery, 
New York University College of Dentistry, etc. 520 pages, with 475 illustrations in 
the text and two color plates. Price, $10.00. 


“Textbook of Exodontia,’’ by Dr. Leo Winter, is a veritable “‘HOW” book on extrac- 
tions—answering fully the perplexing questions regarding anesthesia, oral surgery and 
exodontia that come up almost daily in the life of the average practicing dentist. 
Winter tells you “HOW” to more successfully meet these daily problems. Not only 
does he tell you “‘HOW’”’ but he illustrates ‘‘HOW’’—visualizing with unusually well-defined 
pictures the necessary steps for each minor or major dental operation. Winter doesn’t 
let you do an extraction without showing you each of the procedures necessary to suc- 
cessfully do the job. He shows you X-rays of normal and abnormal conditions. He 
explains the technic of anesthesia. He discusses the dangers of extractions—and finally 
shows you “HOW” to properly pull teeth. His book, therefore, is a complete treatise 
on exodontia—one that you can use as a guide in your operations with safety and 
assurance. New 4th edition, completely revised, now ready. 


THE C. V. MOSBY COMPANY — 3525 Pine Blvd., St. Louis, Mo. 


dispensing bottles, and 1 dropper. Price 


MAIL THIS COUPON FOR SAMPLE 


A trial will show you why 
MANY DENTAL COLLEGE CLINICS 
HAVE STANDARDIZED ON 


We are so sure you'll agree with the 

hundreds of orthodontists who say that 

S-C Cement is the most satisfactory ce- CEMENT 
ment they can find, that we want you to 

try it—at our expense. That's the best way for you to 
appreciate what we mean when we say it is exception- 
ally strong, remarkably adhesive, and practically insol- 
uble in the fluids of the mouth. 


Mail the coupon today for your free sample. 


STRATFORD-COOKSON COMPANY 


You can dave $25.00 Manufacturers of Dental Supplies 
BY USING THE ONE LB. PACKAGE 4058 Haverford Avenue: Philadelphia 


Contains 1 Ib. Powder. 1 Ib. Liquid. 2 $7 00 


Please send me my free sample of S-C Cement. 
I'll be very glad to try it. 


1 oz. package contains | oz. 
Powder. 1 oz. Liquid. Price $2.00 


Toy it - AT OUR EXPENSE! 


Name 


City & State 
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ol Shields’ 


FOR MOUTH BREATHERS 


*Of Williams DERMOID 


An effective aid in the correction of 
mouth breathing (during the period of 
orthodontic treatment) is offered by 
latex shields of Williams Dermoid. A 
typical shield of this kind is illustrated 
above. The upper left view shows the 
labial surface; center shows model with 
dotted line indicating area 

covered; lower right, the 

dental surface. 

Designed to cover both 

maxillary and mandibular 

teeth, the shield extends 

snugly over the buccal 

tissues up to the muco- 

buccal folds and distally to 


include the six year old molars. 

Shields of Williams Dermoid are ex- 
tremely thin, conform accurately to 
oral tissues and are worn with a mini- 
mum of discomfort. They are tasteless, 
and possess an enduring toughness. 
Can be cleansed daily without im- 


pairment. Two suggested 
techniques for producing 
latex rubber shields from 
Williams Dermoid (prevul- 
canized latex rubber) will 
be sent on request. Williams 
Gold Refining Co., Buffalo, 
N. Y. (In Canada: Fort 
Erie, N., Ont.) 


DERMOID 


PREVULCANIZED 


LATEX RUBBER 
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‘Temperable” 
BAND METAL 


If you have never used ‘“Temperable’’* 
Band Metal before you will be surprised 
at its softness and pliability in the 
annealed condition in which it is sup- 
plied to you. 


When you have finished the construction 
of your appliance, and have tempered 
the work, you will be no less surprised at 
the stiffness which is imparted to your 
bands, even by air cooling after solder- 
ing—a stiffness without brittleness, pro- 
ducing that ‘“‘edge strength’’ which is 
so indispensable. 


“Temperable’’ Band Metal derives its 
name from its remarkable sensitiveness 
to heat treatment. 


Temperable Band Metal is supplied in 
all gauges and widths. 


$1.81 per dwt’ 


Also in 24 sizes of seamless molar bands 
—average cost 48c per band. A chart 
of sizes will be sent on request. 


* Invented by Mr. Julius Aderer, 
Alloy Patent No. 1,924,097. 


Surgery 


| any! 


Suppliedin 


metal in all 
gauges and in 
ready made 
Molar Bands in 
24 sizes. 
Molar Band 
Gauge on re- 
quest 
Band Metal 
$1.81 Dwt 
Seamless Bands 
$2.01 Dwt 
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AME RICAN 


HUNIOR RED CROSS 


Builders: 

fs 


THEORY and PRACTICE of ggg 


CROWN 


and 


BRIDGE 


PROSTHESIS 


By STANLEY D. TYLMAN 


Professor of Prosthetics, Head of the Department of Fixed 


American Journal of Orthodontics and Oral Surgery 


Partial Dentures, University of Illinois College of Dentistry, 


Chicago 


815 pages @ 1000 illustrations @ 9 color plates @ Price, $10.00 


If Tylman’s ‘‘Theory and Practice of Crown 
and Bridge Prosthesis’’ is not in your li- 
brary, you owe it to yourself and to your 
patients to obtain your copy immediately. 
For ten years the American dental profession 
has been seeking a practical guide on crown 
and bridge work. This is the book that 
meets that demand—this is the book that 
will help you to do more crown and bridge 
work and improved work. 


Tylman’s book is comprehensive in coverage 
—coverage ranging from the meaning and 
purpose of crown and fixed partial denture 
prosthesis, through examination, preparation 
of teeth for crowns and retainers, construc- 
tion of crowns, to instructions for the patient. 
The arrangement of the book follows the 
general plan of teaching this subject as rec- 
ommended by the Curriculum Survey Com- 
mittee of the American Association of Den- 
tal Schools, and is being accepted in many 
dental colleges in this country as the text 
for the teaching of Crown and Bridge Pros- 
thesis. 


Listed below are five good reasons why Tyl- 
man’s book belongs in your library: 


1. It presents the most recent advancement 
and teaching in connection with crown and 
bridge construction. 


2. It contains material on casting platinum 
and iridio-platinum—information which is not 
found in any other textbook in existence to- 
day. 


3. The material contained in this book is not 
devoted to any one particular technic, but 
contains and presents the fundamentals of all 
procedures—and the various types of restora- 
tions which are in use in general practice 
today. The types of restorations are not 
limited to those in vogue in one particular 
part of the country, but embrace most, if not 
all, of the fundamental types and processes. 


4. Teachers in outstanding dental schools over 
the whole United States carefully went over 
the material critically, assuring that the con- 
tents are representative of views throughout 
the country. 


5. The book contains a comprehensive but 
selected bibliography, offering the dentist and 
student a fine list for supplementary reading. 


THE C. V. MOSBY COMPANY 
3525 Pine Blvd., St. Louis, Mo. 


yentlemen: 


( ) Attached is my check. 


MJ 


Send me Tylman’s “Crown and Bridge Prosthesis,’’ priced at $10.00. 


( ) Charge my atcount. 
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HELPING OTHERS 
TO HEA 


— Christmas—be a partner in a great life-sav- 
ing campaign. Use plenty of Christmas Seals on 
your letters and packages. They are gay, colorful 
. ..and what's more important ... they spread a 
message of Tuberculosis control and prevention that 
is vital to the good health of us alll! 

Since 1907, the annual sale of Christmas Seals has 
done its share in helping to reduce the death rate 
from Tuberculosis by 75°/,! Complete eradication 
is now in sight! But no one is safe from Tuberculosis 
until everyone is safe. So help yourself — by help- 
ing others! 


CHRISTMAS 
4 


by 

BUY 


American Journal of Orthodontics and Oral Surgery 


A New Book That Offers a Better 
Solution YOUR Denture Problems 


COMPLETE 
DENTURES 


In this book Dr. Swenson clearly discusses details 
and illustrates procedures in the construction of 
varied types of prosthesis. Both chair and laboratory 
procedures are clearly outlined from the oral exami- 
nation, through the processing of dentures, to their 
insertion and care. To some dentists in the past, 
laboratory procedures have seemed unimportant. To- 
day, the better dentist recognizes the importance of 
possessing a thorough understanding of this part of 
his work. It has not only its economic advantages 
at times, but also, it is essential, to enable the dentist 
to direct satisfactorily the procedures if they are to 
be done by a technician. ‘‘Complete Dentures’’ gives 
the dentist a thorough understanding of this part of 
his work and provides a valuable guide to successful 
denture construction. 


Contents 


Part I—Construction of Complete Dentures 


ee 


Part Il—Immediate Denture Construction 


Part I11—Related Factors of Complete Denture Con- 
struction 


Part IV—Supplemental Procedures and Materials 


Part V—Single Maxillary Dentures, Duplication, and 
Rebasing. 


THE C. V. MOSBY COMPANY 


3525 Pine Blvd., St. Louis, Mo. 


Dentures”’ 


Send me Swenson’s ‘‘Complete 


Gentlemen : priced 


Attached is my check. ( 


) Charge 


MERRILL G. SWENSON, 
Professor of Prosthetic Den- 
tistry, New York University 
College of Dentistry. With 
the Collaboration of Vincent 
R. Trapozzano, Associate 
Professor of Prosthetic Den- 
tistry, New York University 
College of Dentistry. 


736 pages, 905 Illustrations, 
10 in Color. PRICE, $10.00. 


MJ 


at $10.00. 


my account. 
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DEEPEP WIRE 
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of the benefits that accrue from the use of a precious 
metal: greater accuracy . . . maximum patient satisfaction 

. complete protection of your own reputation . . . not 
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Ss. 8S. WHITE BRACKET BANDS 


| Invented by Dr. E. H.. Angle 3 
FOR THE RIBBON ARCH TECHNIQUE 


REINFORCED BAND 
WITH BRACKET 


For use Ribbon 
.022” .030” 


2” x 5/382”.x4003”" Nickel-Silver 
2” x 5/32” x .003” Gold Alloy 
2” x 5/382” x .004” Nickel-Silver 
2” x 5/32” x..004” Gold Alloy 


NOTE: The .004” is generally preferred 
; pon seeount of its superior strength over the 


TINY 
BRACKET BAND 
For use with the Tiny 
Ribbon Arch Wire. when 
this is employed with the .028” sur- 


face toward the teeth. 
Order by 


Tiny Bracket Band, Gold Alloy 


FOR THE EDGEWISE ARCH TECHNIQUE 


All brackets under this title receive .022” round, 


.022” square, and .022” x .028” arch wires 


ALIGNMENT 
BRACKET BAND 
AND STAPLE 

[Patented] 
For use on anterior teeth Ord wy “i 


Alignment, Bracket, pkg. of 10... G448 
Alignment Bracket Band, %” x 
1%” x’ .004” G448X 


TIE BRACKET BAND 


[Patented] 

The metal.of this bracket is 
softer ‘than that of the other 
brackets and the bracket will 
impinge on the arch wire when the ligature 
is.drawn very tight. This feature is desired 
by some orthodontists. Made of gold alloy 
only. 
Tie Bracket only Order by number 

Package of 10 G447 
Tie Bracket Band 5/32” x 2” x .004” G442XA 


ANTERIOR 


Alignment Staples, pkg. of 100. G449 
EDGEWISE 
BRACKET 


[Patented] 


For the Lower Anteriors of Close-Bite 
Cases 


Wings slope sharply to eliminate interfer- 
with teeth, especially in close over- 
Gold ilo only Order by number 
Hdgewise Bracket only 
G458 


Antesine Edgewise Bracket Band 
125” wide, 1%” long, x .004” thick G458X 


FOUR-CHANNEL 
BRACKET 


[Patented] End view Side view 
For Use on Anterior Teeth Only 


es .022” round, .:022”. square, or 
rough .eyelets or tun- 
cae for ligating to arch wire. 
Made of Gold Alloy only Order by number 
Four-Channel Band 
14” x 1%” x 


Tie Bracket Band 4%” x 1%” x .004” G447X 
EDGEWISE 
BRACKET 


[Patented] 


For Anterior and Posterior Teeth 

This bracket is made of a hard precious 
metal alloy; itis strong, and will not dis- 
tort or impinge on arch wire when the 
ligature is looped about the wings. 
Made of Gold Alloy only 

Order by number 

Edgewise Bracket only, 

package of 10 
Edgewise Bracket Band, 

1%” long, x .004” thick. 
Edgewise Bracket Band, .150” wide, 

2” long, x .004” thick 


Manufactured by 


THE S. 8S. WHITE DENTAL 
MFG. CO. 
211 South Twelfth Street 
Philadelphia, Pa. 


e 
For Sale at Dental Depots 
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Order by 
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